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Abstract

A 10%-scale semispan, Active Flow Control (AFC) enabled, simplified high-lift version of the
Common Research Model (CRM-SHL-AFC) was tested in the 14- by 22-Foot Subsonic Tunnel at the
NASA Langley Research Center. The main objective of the test was to develop an AFC system that can
provide the necessary lift recovery on a simple-hinged flap high-lift system while minimizing its pneumatic
power requirement. Three new types of AFC approaches were examined: Double-Row Sweeping Jets
(DRSWJ), Alternating Pulsed Jets (APJ), and High Efficiency Low Power (HELP) actuators. The DRSWJ
and the APJ actuators used two rows of unsteady jets, whereas the HELP actuators used an upstream row
of sweeping jets combined with a downstream row of steady jets to overcome strong adverse pressure
gradients. The test was conducted mostly at a freestream Mach number of 0.20. For exploration purposes,
a limited number of runs were made at lower Mach numbers or using vortex generators (VGs). Minimal
sensitivity to Mach number or VGs, for the cases evaluated, were observed. The AFC-induced lift
coefficient increment was maintained over the AFC-off case for most flow-control cases examined. The
CRM-SHL-AFC configuration equipped with HELP actuation was the only actuator configuration able to
match or exceed the targeted lift performance of a reference conventional high-lift configuration. The
presented aerodynamic data include lift, drag, and pitching moment coefficients as a function of angle of
attack, with and without the Transonic Wall Interference Correction System (TWICS) method applied. Lift
increments as a function of AFC pneumatic power usage (i.e., nozzle pressure ratio, mass flow, momentum
coefficient, and power coefficient) are also presented at a lower angle of attack (& = 8.9°) and at maximum
lift (= 17.1°). At the two angles of attack, the surface pressure distributions and autospectral densities
from the unsteady pressure transducers for the AFC-off case and the best HELP actuation case are
compared.

Nomenclature

A, = total area of all active nozzle exits
b wing semispan; 115.7 inches

Cp = drag coefficient; (drag force)/(S:g«)

Cpy = drag coefficient without wall correction; (drag force,,)/(S o)
CL = lift coefficient; (lift force)/(S"qw)

Cru = lift coefficient without wall correction; (lift force,,)/(S*gw,u)

G, = pressure coefficient; (p — pew)/gw

Cn = pitching moment coefficient; (pitching moment)/(S"c,'q-)
Cny = pitching moment coefficient without wall correction; (pitching moment,,)/(S ¢y o)
Co = mass flow coefficient; 71/(p"S-Us)

C. = momentum coefficient; 7#?/APuAnq-S)

C.. = momentum coefficient without wall correction; 7i1 %A pu-An'Gec,u -S)
Cr = power coefficient; (Cop'Pa)/qus

Cz. = power coefficient without wall correction; (Co*Pa)/qesu

cmac = mean aerodynamic chord; 27.6 inches

f = frequency

Gy = autospectrum density of fluctuating pressure

Mo = freestream Mach number

Mea, = freestream Mach number without wall correction

m = total mass flow rate

P, = actuator plenum pressure

p = pressure

Do = freestream static pressure

goo = freestream dynamic pressure



Gou = freestream dynamic pressure without wall correction

Re = unit Reynolds number; per foot
Re, = unit Reynolds number per foot without wall correction
Remuc = Reynolds number based on mean aerodynamic chord (cauc)

S = semispan wing reference area; 2,973 inches?

Us = freestream velocity

x, ¥,z = coordinates along the model longitudinal axis, lateral axis, and normal axis, respectively
a = angle of attack

o = angle of attack without wall correction
A = differential value

Aawe = o minus a,

Agoowe = oo MINUS Goo

n = normalized spanwise location; y/b

0 = azimuth angle

o = freestream density

Pn = air density at the actuator nozzle

Introduction

Wind tunnel testing on high-lift systems was performed as part of the Advanced Air Transport
Technology (AATT) Project goals to reduce fuel burn for modern civil transport aircraft. The test explored
the possibility of using Active Flow Control (AFC) [1,2] to provide the required lift performance while
reducing the cruise drag associated with the external mechanisms used to deploy a slotted flap during high-
lift operations [3-5]. System integration studies indicated that up to a 2.25% fuel burn reduction is possible
if an AFC-enabled simplified high-lift system (i.e., simple-hinged flaps inboard and outboard) could
provide the necessary lift recovery at the approach angle of attack [4]. The fuel burn reduction was based
upon a resized AFC variant of the ERA-0003 concept aircraft that trades both wing area and engine size
such that it minimizes fuel burn while meeting all design requirements and constraints for the overall flight
from takeoff to landing. The AFC-related performance gains are primarily due to the 3.3-count excrescence
drag reduction obtained by the removal of the external fairings for the Fowler flap mechanism (see Fig.
1(a) for a typical example [6]). However, developing an AFC system that can provide the necessary lift
recovery on a simple-hinged flap high-lift system (Fig. 1(b)) while minimizing the pneumatic power usage
is considered a major challenge.

AFC has been proposed to achieve the high-lift aerodynamic performance enhancement while reducing
the system part count and associated external drag [3,4,7]. Steady blowing through slots as well as AFC
actuators — such as synthetic jet actuators, fluidic oscillators, plasma actuators, etc. — have been proposed
in the literature [2]. The synthetic jet and plasma actuators are operated by electric power and have been
examined for low to moderate adverse pressure gradients due to their limited flow control authority. Steady
blowing and fluidic oscillators (often referred to as sweeping jet actuators) use pneumatic power and have
been successfully used in various flow control configurations. For example, steady blowing from the two-
dimensional slot at the flap shoulders (often referred to as circulation control or CC) has proven to be
effective on a high-lift wing [8,9] that was designated as the Fundamental Aerodynamic Subsonic
Transonic-Modular Active Control (FAST-MAC) model. A CC system using steady slot blowing can
usually provide the necessary lift required for airfoils or wings with high flap deflections. However, one
drawback of a steady blowing CC system is that it may require more pneumatic power (combination of
mass flow and pressure) than what realistically can be implemented on an aircraft from a system integration
standpoint (e.g., excess weight penalty).

It has been shown that unsteady AFC can be more beneficial for controlling two-dimensional separated
flow because it requires less mass flow input while satisfying the output requirements [1]. Sweeping jet
actuators are a type of unsteady fluidic oscillator that have been shown to be reliable and efficient flow-



control devices both in wind tunnel [8, 10-20] and flight [21] tests. High Reynolds number wind tunnel
tests [8] with AFC on the FAST-MAC model proved the mass flow efficiency of the sweeping jet actuators,
which produced a 54.7% reduction in mass flow usage at AC; = 0.4 compared to the steady CC blowing, as
shown in Fig. 2 [8]. In the figure, Actuator A has a total sweep angle of £45°, while Actuator AA has a
sweep angle of £35.5°. However, these actuators did not produce AC; > 0.4 because the exit-jet flows were
choked at the actuator nozzle, which limited their flow-control effectiveness. This is due to the geometric
constraint of the actuators, as a certain minimum internal space (for the feedback channels) is required for
each sweeping jet actuator. For example, if the individual actuator’s nozzle area becomes large, then the
spanwise spacing has to be increased, which offsets the increase in the total nozzle area because of fewer
nozzles for a given span. Consequently, this limitation on the jet exit nozzle area causes the flow to choke
prematurely (i.e., before input momentum or mass flow is sufficient for flow reattachment). The DRSWJ
and APJ actuators have smaller throat exit areas requiring higher exit velocities to achieve a given mass
flow rate when compared to the HELP actuator. This means that the DRSWJ and APJ actuators reach
choked flow (sonic throat conditions) at lower mass flow rates than the HELP actuators. Increases in mass
flow are smaller once the flow chokes because they are due to changes in density. With the NPR limit of
3.0, the mass flow rates achieved with the DRSW1J and APJ actuator were not large enough to meet the
target lift increment. The NPR for choked flow in the SWJ was not measured but schlieren flow
visualization results indicate that the flow is typically choked/sonic at the exit when NPR~2.0.

The current high-lift research effort involves an AFC-enabled high-lift configuration that is a variant
of the “open” conventional high-lift configuration (CRM-HL), as reported by Lacy and Sclafani [22]. The
30° slat and most of the main wing, with the exception of the trailing edge/cove components, were the same
between the AFC-enabled high-lift configuration (CRM-SHL-AFC) and the conventional CRM-HL
geometry. The current study was focused on the trailing-edge flow separation control; therefore, there was
no geometrical variation elsewhere. A 10%-scale CRM-SHL-AFC equipped with highly deflected simple-
hinged flaps (= 50°) was successfully built and tested at the NASA Langley Research Center (LaRC) during
the fall of 2018 [23-28]. A parallel CFD effort had been closely coordinated with the experimental
activities in providing prediction and guidance on the performance of AFC actuators [29,30]. The primary
objective of the current research was to develop an AFC system that can provide the necessary lift recovery
on a simple-hinged flap high-lift system (i.e., AC; > 0.5) while minimizing its pneumatic power
requirement. The test was conducted mostly at a freestream Mach number of 0.20 and Reynolds number
of ~3.3 x 10° based on the mean aerodynamic chord. Lower Mach number runs where higher C, and C,
values could be achieved with the three actuator concepts were performed to study the reattachment process
when using actuators that did not meet the lift target at M. =0.20.

As a companion documentation to previous CRM-SHL-AFC publications [23—30], this paper documents
the NASA LaRC 14- by 22-Foot Subsonic Tunnel (14x22) test results of the CRM-SH-AFC in significantly
more detail. The presented aerodynamic dataset includes lift, drag, and pitching moment coefficients as a
function of angle of attack with and without the Transonic Wall Interference Correction System (TWICS)
method [31-33] applied. TWICS can be used for subsonic flows and the code is also used at the LaRC
National Transonic Facility. Readers should note that any CFD performed on the CRM-HL without the
tunnel walls should be compared to the test data with the wall correction. However, if a CFD simulation
includes the tunnel walls, e.g., as reported by Vatsa et al. [29,30], then the results should be compared to
the data without the wall correction. Lift increments as a function of AFC pneumatic power usage (i.e.,
nozzle pressure ratio, mass flow, momentum coefficient, and power coefficient) are also presented. Surface
pressure distributions and autospectral densities from the unsteady pressure transducers for the AFC-off
case and best HELP actuation case are compared and discussed.



Experimental Setup

A. Wind Tunnel

The wind tunnel experiment was performed at the 14x22 [34]. The 14x22 is an atmospheric, closed
return wind tunnel with a 14.5 ft high, 21.75 ft wide, and 50 ft long test section. A schematic of the tunnel
circuit is shown in Fig. 3. When testing in the closed-wall configuration, a maximum freestream velocity
of 338 ft/s and a dynamic pressure (¢.) of 144 psf can be achieved. The unit Reynolds number ranges from
0 to 2.2x10° per foot. The 14x22 test section floor has a boundary-layer removal system (BLRS) [35]
located at its entrance (see the lower right image of Fig. 4). It was used to reduce the size of the tunnel
floor boundary layer at the test section entrance. However, other than a few preliminary runs during the
initial tunnel checkout phase, the BLRS was not used for the current test.

Most of the current tests were performed at a freestream Mach number (M..) of 0.2 and a corresponding
g of approximately 60 psf. The turbulence intensity, which varies with dynamic pressure and test section
location, is between 0.07% and 0.08% at a dynamic pressure of 60 psf [36]. A few lower speed runs were
made at M. of 0.175, 0.150, and 0.125. The following four subsections provide descriptions of (A) the
CRM-SHL-AFC model, (B) the AFC actuators, measurements, and control, (C) the layouts of pressure taps
and unsteady pressure transducers (Kulites®), and (D) the measurement uncertainty and wall correction
method.

B. CRM-SHL-AFC Model

A semispan (right wing) CRM-SHL-AFC model was fabricated and tested in the landing configuration.
A picture and two sketches of the model in the 14x22 are shown in Fig. 4. The 10%-scale model was
installed on top of a 3.5-inch peniche (left image of Fig. 4), and as a result, the model and its peniche
covered 68% of the tunnel span in the vertical direction. The model fuselage is 20.59 ft in length; therefore,
it extended past the turntable and past the end of the model cart (right image of Fig. 4). The peniche is
nonmetric and attached to the turntable, whereas the fuselage is metric and connected to the force balance
below the model. A labyrinth seal provided the interface between the fuselage and the peniche.

Model Components and Features

The high-lift model has a half-body fuselage, a semispan wing, a set of 30° inboard and outboard slats,
an engine nacelle/pylon, and a set of simple-hinged flaps with 50° and 55° deflections on the inboard and
outboard, respectively. The outboard flap deflection was higher, but necessary to align the outboard edge
of the inboard flap with the inboard edge of the outboard flap.

Key model components such as the slats, wing under slat surface (WUSS), wing trailing edge (spoiler),
wing outboard region (aileron) beyond the outboard flap, wingtip, and flaps are all modular and
replaceable/interchangeable. There are 3 inboard and 12 outboard slat brackets to hold the inboard and
outboard slats in position, respectively. As intended, there were no external flap brackets for the AFC-
enabled simple-hinged flaps, as shown in the left image of Fig. 4. The model spar is hollow to allow for
routing of instrumentation and AFC plumbing. A wing/fuselage strake was installed on the CRM-SHL-
AFC to represent a typical transport airplane (Fig. 5). All model surfaces have a finish of 32 microinches.
The model was tested without any boundary-layer transition tripping tripping and the transition location was
not documented. Correct scaling and simulation of boundary layer flows over three-dimensional swept high-
lift wings are strongly dependent on the type and location of transition [37]. Since transition location was
not measured, model surface finish (32 microinches) and freestream turbulence levels (0.07%—-0.08% at g
= 60 psf) of the facility are provided.




Model Reference Parameters
Key model geometric reference parameters are:
Mean aerodynamic chord (cpyuc) = 27.6 inches at y = 46.9 inches (7= 0.41)
Wing semispan (b) = 115.7 inches
Reference area of the semispan model (S) = 2,973 in?
Aspect ratio =9
Sweep angle of the wing quarter chord = 35°
Moment reference center (MRC): x = 132.6 inches, y = 0 inches, z = 17.8 inches
Fuselage nose location: x = 9.3 inches, y = 0 inches, z = 19.8 inches
Based on mean aerodynamic chord, Repyc ~ 3.3x10° for the landing configuration at M., = 0.20
Wing dihedral angle: 5°
Wing twist = 6.72° at 77 = 0; wing twist = -3.75° at n7=1

Conventional CRM-HL

A conventional CRM-HL configuration with a set of 37° inboard and outboard single-element Fowler
flaps was also built and tested for the purpose of comparison [23-30]. The modular approach provides
flexibility and enables the model to be switched between the AFC-enabled simple-hinged flap (CRM-SHL-
AFC) and the conventional (CRM-HL) high-lift configurations. The slats, the WUSS, and the center spar
(i.e., almost 70% of the forward cruise chord) remain the same for both high-lift configurations, as the
current study focused on the trailing-edge flow separation control. Cross section views of both
configurations across the midoutboard flap location are illustrated in Fig. 5.

C. AFC Actuators, Measurements, and Control

Ten cavities (or chambers) are located on the shoulder region of the hinged flaps to enable the
installation of four interchangeable AFC cartridges on the inboard flap and six on the outboard flap (see
Fig. 6(a)). The 10 cartridges are enumerated in sequential order, where the most inboard cartridge is
designated as C1 and most outboard one is designated as C10.

AFC Actuators

Two rows of AFC actuation are implemented for enhanced flow-control authority to address the strong
adverse pressure gradient associated with the high deflection angles (=50°) of the simple-hinged flap. Row
1 is the upstream row at the hinge line (forward tangent line) of the simple-hinged flap shoulder and Row
2 is downstream, near the aft tangent line of the flap shoulder. The selection of these two locations is
derived from the lessons learned by Melton et al. [15] for applying a single row of sweeping jets on the
shoulder of a highly deflected (60°) flap. The study indicated that one row of jets at the upstream shoulder
tangent location is insufficient to overcome flow separation caused by a strong adverse pressure gradient.
This led to the two-row AFC concept with jets located at both tangents of the flap shoulder. The three types
of AFC devices examined are the Double-Row Sweeping Jets (DRSWJ) [24], the Alternating Pulsed Jets
(APJ), and the High Efficiency Low Power (HELP) actuators [23,27,28]. The jet exit nozzles of these three
actuator types are located at the same chordwise location for both rows. These actuator cartridges are
illustrated in Fig. 6(b).

The geometric design of each sweeping jet inside the DRSWJ cartridge is similar to those of the Mod
2 geometry as reported by Melton et al. [16]. The actuators are arranged inline between the two rows. The
APJ actuation is a new actuator design based on rotating the sweeping jet actuator 90° along its longitudinal
axis and including a flow diverter/splitter at the jet exit. The inclusion of the diverter/splitter introduces a
left and right side duct to the actuator when mounted horizontally, eliminating the sweeping motion of the
jet and routing the flow to either duct. Rotating the actuator 90° enables exiting jets to pulse alternatingly,
but not synchronously, between Rows 1 and 2. The APJ actuators generate pulsed jets through internal
fluid dynamics without the use of any electromechanical moving parts. The DRSWIJ and APJ actuator



configurations were evaluated experimentally because the unsteady excitation produced by the two
concepts is typically more efficient in terms of massflow. The data will be beneficial in understanding and
improving the effectiveness of the actuator when used in flowfields with large adverse pressure gradients.

The HELP actuation is a new and promising approach that is a combination of unsteady sweeping jet
blowing for Row 1 and steady discrete jet (STJ) blowing for Row 2 [23,27,28]. Lin et al. [28] reported that
the new actuator design enabled the sweeping jet actuators of Row 1 to emit a significantly smaller amount
of mass flow than that of the discrete jets of Row 2, and to “precondition the boundary layer” such that the
Row 2 actuators can achieve much better flow control authority (i.e., enable the flow to follow the drastic
change in surface direction between the main element and the flap). The intended goal of the boundary-
layer preconditioning is to attenuate the effects of the surface curvature and the adverse pressure gradient
at the flap shoulder. The Row 1 sweeping jet devices used in the HELP actuators have the same design as
those used in the DRSW1.

Figure 7 shows an example of the frequency characteristics of the eight sweeping jet actuators in Row
1 of the HELP Cartridge 1 (C1). The results were obtained from benchtop measurements of the actuator
output using an unsteady pressure probe positioned at the actuator exit. The oscillating frequency of the jets
increased with increasing nozzle pressure ratio (NPR). The figure shows an average oscillating frequency
of around 900, 1050, and 1110 Hz for an NPR of 1.5, 2, and 2.5, respectively. The oscillating frequency is
slightly higher for the outboard flap actuators (C5—-C10) where the jet nozzles and AFC cartridges are a
little smaller than those of the inboard flap. Note that the sweeping jet nozzles of the outboard flap have
dimensions of 0.05-inch height by 0.08-inch width, whereas the sweeping jet nozzles of the inboard flap
have dimensions of 0.06-inch height by 0.12-inch width.

The HELP actuators leverage the synergistic benefit of two rows of actuators acting together to produce
a total aerodynamic lift that is greater than the sum of each row acting individually, as shown in Fig. 8 [28].
This synergy is much more pronounced at higher angles of attack where the adverse pressure gradient is
stronger. By design, the sweeping jets in Row 1 discharge a small amount of the mass flow to enable the
discrete jets of Row 2 to have greater flow control authority, effectively boosting the Coanda effect. The
HELP actuation is aimed to expand the range of flow separation control in the “linear region” of the C;
versus 7 curves as illustrated in Fig. 2, which would also make the actuation highly efficient.

AFC Measurements, Parameters, and Control

The total mass flow rate of the AFC system was measured by a Coriolis flowmeter and a thermal mass
flowmeter, which could measure flow rates up to ~0.8 lbm/s and 2 lbm/s, respectively. Each actuator
cartridge’s plenum pressure and temperature were measured as well. There were five control valves on a
pressure manifold inside the model fuselage and each valve controlled a pair of hoses for supplying
pressurized air to the ten AFC cartridges. The plenum pressure and mass flow rate for the cartridges could
be varied by the control valves and/or by individual actuator nozzle exits being physically sealed (plugged).

The AFC test parameters investigated include actuation type (i.e., DRSWIJ, APJ, and HELP actuators),
mass flow rate (up to 1.3 Ibm/s), nozzle pressure ratio (up to 3), and actuation coverage and spacing. About
twenty flow control configurations were tested. See Table 1 for the complete list of the configuration
designation and the associated run number and descriptions. Notice that the appearance of “*” at the end
of the configuration name for run numbers greater than 100 designates data taken with a higher flow rate
(thermal mass) flowmeter. It should also be noted that the waviness in the lift curves that will be presented
for the HELP actuation was due to unsteadiness in the supply air control system that was running at the
boundary of its operating envelope. The unsteadiness was also present with the other actuator
configurations but the data acquisition procedure was modified to minimize the influence of the low
frequency oscillations of the supply air system on the force and moment data (i.e., eliminate the jitter).

Vortex Generators

Passive flow control devices in the form of vortex generators were applied to the model using double-
back tape for select runs. Corotating VGs were added near the flap shoulder on the HELP actuator
cartridges upstream of the Row 1 sweeping jet (Fig. 9). Various combinations of passive and active flow




control were evaluated (see Table 2). VGs were added to the leading edge of the model on the slatless
WUSS as shown in Fig. 10 for select runs. The slatless WUSS is the region, along the wing span,
downstream of the nacelle where the slat is not present to accommodate the presence of the nacelle. A
summary of the runs that include VGs on the slatless WUSS is provided in Table 3.

D. Layouts of Pressure Taps and Unsteady Pressure Transducers

There were 550 static pressure taps on the wing, 56 on the fuselage, and 63 on the nacelle for a total of
669 taps on the model. There were 25 unsteady pressure transducers with 12 on the simple-hinged flap,
seven on the pylon, and six on the wingtip.

Static Pressure Taps

Schematics of the pressure tap locations, indicated by red circular dots, are shown in Fig. 11. Most of
the pressure taps on the high-lift wing are in streamwise arrays at eight spanwise locations (buttlines) with
three rows across the inboard flap span, three rows across the outboard flap span, and two rows across the
aileron region (i.e., based on the stowed coordinates, 77=0.15, 0.24, 0.33, 0.42, 0.55, 0.69, 0.82, and 0.91).
Note that the Yehudi break that separates the inboard and outboard flaps is located at 7= 0.37. There are
6 pressure taps near the wing tip. Six spanwise arrays are on the upper wing surface with one row on the
slat, three rows on the main wing, and two rows on the flap (Fig. 11(a)).

The pressure taps on the fuselage cover streamwise rows at 3 different heights (water line locations)
and circumferential rows at 6 fuselage stations around the wing root, as shown in Fig. 11(b). Additionally,
the pressure taps on the nacelle cover 4 streamwise rows on both the interior and exterior of the nacelle at
0°, 90°, 180°, and 270° (facing downstream) at x = 99.8 inches. Pressure taps are located on an exterior
circumferential row covering 180° of the nacelle upper surface (between 0° and 270°) at x = 99.8 inches,
on a circumferential row covering 360° of the interior inner nacelle surface at x = 106.6 inches, and on the
pylon at x = 109.2 inches (Fig. 11(c)).

The measured pressure tap coordinates for the main element (ME) of the wing and the (adjustable) slats
in the stowed position are listed in Table Al under Appendix A. The pressure tap coordinates for the
nonadjustable (fixed) simple-hinged flaps in the deployed position, the fuselage, and the nacelle are listed
in Tables A2, A3, and A4, respectively, in the same appendix. The associated datafile channels and bad
pressure ports are identified in these tables as well.

Unsteady Pressure Transducers

Schematics of the unsteady pressure transducer locations, indicated by blue circular dots, are shown in
Fig. 12. The purpose of these sensors is to detect flow separation and/or vortex shedding on the inboard
and outboard flaps, as well as over the pylon and wingtip. The diameter of these transducers is 0.062 inches
and they were mounted flush with the model surface.

There are 2 spanwise rows of unsteady pressure transducers across the upper surface of the inboard and
outboard flaps. One row (six even channels: Ch0—Ch10) located immediately downstream of the AFC
cartridges and the other row (six odd channels: Ch1-Ch11) located near the flap trailing edge. Sensor
locations on the simple-hinged flaps with close-up views displaying their position relative to the actuator
cartridges are shown in Fig. 12(a).

There are 7 unsteady pressure transducers on either side and on top of the pylon (Ch18—Ch24) and 6
more located at the wingtip in the chordwise direction (Ch25—Ch30), as shown in Figs. 12(b) and 12(c),
respectively. The sensors installed on the pylon and wingtip were mainly in support of aeroacoustics
simulations described by Lockard et al. [36]. The prescribed unsteady pressure sensor coordinates are listed
in Table A5 under Appendix A. The associated data file channel numbers and bad transducers are identified
in the table as well.




E. Measurement Uncertainty and Wall Correction

The experimental measurements made during the test include forces and moments using the NASA
MC-110 balance, AFC mass flow rate using a mass flowmeter, AFC cartridge plenum pressures and surface
static pressures using pressure taps and electronically scanned pressure (ESP) modules, and surface pressure
fluctuations using unsteady pressure transducers.
Data Uncertainty

Based on the balance accuracy, angle of attack (&) and dynamic pressure (g.), the expected
instrumentation uncertainty is estimated to be +0.007 to £0.008 for the lift coefficient (C;), £0.0022 to
+0.0036 for the drag coefficient (Cp), and +0.004 for the pitching moment coefficient (C,,). The uncertainty
of the first two is also a function of & (i.e., a greater uncertainty is associated with higher angles of attack).
These trends will be presented along with the data repeatability results in the repeatability section.

Wall Correction

The primary data presented in this paper was corrected for the presence of the tunnel walls using the
Transonic Wall Interference Correction System (TWICS) method [31-33]. The wall correction method
uses measured wall pressures and accounts for the solid body blockage, separation wake blockage, and lift
interference correction for a semispan model. The application of the TWICS correction typically increased
the angle of attack for the lift curve by 0.2° to 1.2° and decreased the maximum lift coefficient by ~0.01 to
0.06 [27].

Note that the CRM-HL and CRM-SHL-AFC test results presented in Refs. [23-26] had no wall
correction applied, and the CFD results reported in Refs. [29,30] used the test data without the wall
correction for comparison because tunnel walls were simulated in the predictions. However, the CRM-HL
and CRM-SHL-AFC test results presented in Refs. [27,28] had the TWICS wall correction method applied.

Results and Discussion

The main goal of the test campaign was to develop an AFC system that can provide AC. > 0.5 on a
simple-hinged flap high-lift system while minimizing its pneumatic power requirement. A total of 83 test
runs were made on the CRM-SHL-AFC that involved about 20 AFC configurations covering different
actuator types (i.e., HELP, DRSWIJ, and APJ actuators). Various configurations were tested in an attempt
to reduce the mass flow usage of the AFC actuators. These configurations include reducing the number of
actuating cartridges to fewer than 10 (i.e., partial spanwise coverage), sealing selected sweeping jet nozzles,
and/or applying more pneumatic power to inboard cartridges than the outboard ones using a spanwise
tailoring (ST) of NPR approach in which NPR is reduced along the outboard wing section.

Table 1 summarizes the AFC configurations and their associated designation. All test runs are
summarized in Tables 2, 3, and 4 for HELP (55 runs), DRSWJ (24 runs), and APJ (4 runs) actuators,
respectively. The corresponding figure numbers and acrodynamic data table numbers are also provided in
these tables. The wind tunnel test results and discussion are presented in the following four subsections:
(A) aerodynamic results, (B) pneumatic power usage, (C) static surface pressure data, and (D) unsteady
surface pressure data. The first two subsections present the results from all or almost all runs. The latter
two subsections present select data comparing the surface static pressure and autospectral density,
respectively, for the AFC-off case and the best HELP actuation case at 8.9° and 17.1° (near stall).

A. Aerodynamic Data

The aerodynamic performance data with the TWICS corrections for all CRM-SHL-AFC test runs at
the landing configuration (i.e., 30° slat deflection and 50°/55° inboard/outboard simple-hinged flap
deflections) are tabulated in Table B1 to B83 under Appendix B. Appendix C contains all corresponding
data to Appendix B without the wall correction (i.e., Table C1 to Table C83). All aerodynamic test results




with the wall correction (TWICS) are presented in the following discussion and are shown as C;, Cy, and
Cp versus a plots in Figs. 13 to 30. For reference, the corresponding aerodynamic plots without the wall
correction are also provided in Figs. D1-D18 under Appendix D.

Notice that the drag data are not corrected for the thrust produced by the AFC actuators. The consensus
is that the virtually negligible amount of thrust from the actuators should not be artificially removed because
it is the actual force exerted on an airplane with AFC applied.

Preliminary Runs: Hysteresis and Floor BLRS effects

A few preliminary test runs were made during the initial tunnel checkout phase prior to the sealing of
several camera window openings and the completion of model surface prepping for testing, i.e., missing
filler and joints not yet taped. These runs are used to examine the effects due to hysteresis for changing
angle of attack and activation of the floor boundary layer removal system (BLRS).

Hysteresis effects associated with increasing and decreasing angle of attack (Runs 45 and 46,
respectively) are shown in Fig. 13. The results indicate little or no hysteresis in the lift, pitching moment,
and drag curves. Figure 13 also includes the aerodynamic results for a run with the floor BLRS activated
(Run 47). The results indicate little or no difference due to the BLRS on the pitching moment and drag
curves. However, there is a slight increase in lift for ¢ > 8°. The small lift difference was not of any
particular concern because it could be due to a slightly higher inflow through the opening in the camera
windows on the tunnel sidewall caused by the activation of the BLRS. Because of the desire to minimize
BLRS-generated noise, the rest of the test was performed without the floor BLRS activated, so the small
difference was not a concern.

Repeatability (AFC-Off Case)

After the sealing of the camera window openings, Run 52 is considered the first official run of the test.
There were 7 repeat runs (Runs 52, 54, 74, 117, 134, 147, and 172) made for the AFC-off case for the
CRM-SHL-AFC test campaign. This was done to quantify any unknown variations in the model or tunnel
setup as the test progressed. These repeat runs also provided an opportunity to assess the variability of the
data. Figure 14 shows the aerodynamic plots (lift, pitching moment, and drag coefficients versus angle of
attack) for these runs with TWICS applied. Note that Run 52 was done with the actuator cartridges sealed
(covered with tape), and Run 172 (red dotted line) represent the last run at the conclusion of the test. In
general, the repeatability seems to be excellent with little or no variations. The C,, is negative for all angles
of attack until stall, which indicates the wing pitches in the nose-down direction, which is consistent with
a typical high-lift wing [39]. As expected, the Cp increased as the angle of attack increased.

For a closer examination, Fig. 31 shows variations in AC;, AC,, and ACp as a function of « for the 7
AFC-off repeat runs. All differential values were calculated with respect to the corresponding average
values of these repeat runs. The variations in AC; were well within the measurement uncertainty of
+0.007 to £0.008 for most of the angles of attack, except a marginal outlier at the lowest angle of attack
(i.e., &= -3.85° for Run 54). The variations in AC,, were also within the measurement uncertainty of
+0.004 for most angles of attack, except o> 17° (post stall). Variations in ACp were larger than the
expected measurement uncertainty for the lower angles of attack and more in-line with the expected
measurement uncertainty for the higher angles of attack. Since there is negligible difference between
these repeat runs, an AFC-off run that was closest to its corresponding AFC runs is chosen for
comparison in the following discussion. For example, Run 117 (AFC-off) is compared to Run 109 (AFC-
on) in a later section.

HELP Actuation: Partial Coverage or Nozzle Blockage

The aerodynamic results of partial spanwise HELP actuation coverage using 4 or 6 cartridges (HELP-
4C, HELP-6C) are shown in Fig. 15. The HELP-4C configuration consisted of activating only the 4 most
inboard cartridges (Runs 61 and 62: C1-C4), whereas the HELP-6C configuration consisted of either
activating the 6 most inboard actuators (Run 63: C1-C6) or activating the 4 cartridges for the inboard flap
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plus the middle pair of cartridges of the outboard flap (Run 64: C1-C4 plus C7—C8). The results show that
the HELP-4C configuration was able to produce AC; = 0.2 and 0.3 at NPR of around 1.5 and 2.2,
respectively. The HELP-6C configuration was able to provide AC = 0.35 at NPR of 2, with the continuous
coverage case (Run 63) performing slightly better than the noncontinuous case (Run 64). The higher lift
typically resulted in more negative (nose-down) pitching moment and higher drag. The noncontinuous case
of 6-cartridge actuation provided the most nose-down pitching moment, even though it did not produce the
most lift. This is due to the locations of Cartridges 7 and 8 (C7—C8), which were farther downstream on
the swept outboard flap (providing a larger moment arm).

Figure 16 shows the aerodynamic plots of partial HELP actuation coverage using the 8 most inboard
cartridges (C1-C8: HELP-8C and HELP-8C"). For run numbers greater than 100, the mass flow was
measured with a thermal mass flowmeter (configuration designation ending with ). The configuration
with NPR = 2.5 (Run 113) was able to produce AC; = 0.5 over the entire lift curve, which was the lift
performance goal of the research effort. Again, the amount of increase in nose-down pitching moment and
drag is a direct function of lift increment. All C,, curves have positive slopes between o~ 0° and o =19°.

The aerodynamic curves of the HELP actuator cartridges with their Row 1 actuators/jets/nozzles
(sweeping jets) sealed or partially sealed are shown in Fig. 17. The HELP-10C-R1S configuration consisted
of sealing all the sweeping jet nozzles in Row 1, whereas the HELP-10C-R1ENS configuration was created
by sealing only the even number (every other) sweeping jet nozzle in Row 1. Figure 17 indicates that
sealing off Row 1 reduces the flow control authority at higher angles of attack. This reduction is noticeable
when comparing the slopes of the lift curves of Runs 77 and 78 to that of the AFC off case of Run 74.
Activating the Row 1 sweeping jets is essential in maintaining the lift increment for the entire angle of
attack range. Even with the activation of only every other nozzle in Row 1, the actuation was sufficient to
maintain the lift increment at higher angles of attack (Runs 80 to 82).

To explore the possibility of whether the sweeping jets in Row 1 could be substituted with passive flow
control devices, a row of 79 corotating vortex generators (VGs) were installed upstream of the Row 1
sweeping jets, as shown in Fig. 9. Each VG has a height of 0.2 inches and a length of 0.75 inches. They
are the same kind of VGs reported by Koklu [40]. The leading edge of the VGs was aligned with the
leading edge of the AFC cartridge and oriented 16° in the outboard direction. Comparing the VG-off cases
of Runs 77 and 78 (HELP-10C-R1S) in Fig. 17 to the VG-on cases of Runs 86 and 87 (HELP-10C-
R1S+R1VGs) in Fig. 18, it is observed that adding VGs to an inactivated Row 1 could improve the lift
slightly, but not nearly as much as if Row 1 is activated with sweeping jets (Run 71: HELP-10C). Adding
VGs to the Row 1 sweeping jet actuation (Run 89: HELP-10C+R1VGs) does not provide any additional
lift enhancement; on the other hand, it seems to slightly reduce the lift for a > 7°.

HELP Actuation: Full Coverage

The aerodynamics results of full spanwise HELP actuation coverage using 10 cartridges (HELP-10C)
at NPR < 1.7 are shown in Fig. 19. Note that NPR = 1.8929 corresponds to the choked flow condition. The
HELP-10C configuration was able to provide AC; = 0.4 at an NPR range of 1.5 to 1.7. The spanwise NPR
tailoring case (Run 72: NPR = 1.7) produced slightly more lift than the constant blowing case (Run 71:
NPR = 1.5) for < 12°. However, the small advantage in lift increments disappeared at higher angles of
attack.

Figure 20 shows results for full spanwise HELP actuation coverage using 10 cartridges (HELP-10C*),
whereas Fig. 21 compares some of these same runs with their corresponding repeat runs. The full-coverage
HELP actuation with NPR > 2 appears able to achieve the lift performance goal (AC; > 0.5) at the lower
angles of attack and came very close to reaching the performance goal near maximum lift. The AFC-
induced AC; increment was maintained for the entire lift curve that includes both lower angles of attack
(e.g., @~ 9°) and near maximum lift (i.e., @ = 17°) for most cases examined. The significant increase in
the lift increment reduced the stall angle by up to 3° (from a = 19.5° to 16.5°). The AFC cases repeat
reasonably well. Note that Runs 103 and 109 are not true repeat runs because the former has a significantly
lower NPR for ¢ < 9° (see Tables B43 and B48).
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Full-coverage HELP actuation (HELP-10C*) with NPR = 2.5 provided the best lift performance
increase for the entire angle of attack range and fulfilled the lift enhancement goal. The best lift-
enhancement case (Run 109) generally produced slightly lower drag for the same lift. It should be noted
that the increase in drag without losing lift for the landing configuration could be desirable whenever a
substantial speed reduction of the aircraft is required, such as during the landing approach. The best-case
HELP actuation (liftwise) produced the most amount of negative C,.. A negative C,, (or nose-down pitching
moment) helps to maintain aircraft longitudinal stability.

One additional approach was explored in an attempt to reduce the mass flow usage of the HELP
actuators by applying more pneumatic power over the inboard flap than over the outboard flap using a
spanwise tailoring (ST) of the NPR approach (HELP-8C-ST” and HELP-10C-ST"), as shown in Fig. 22.
Typically, NPR is higher than its averaged value for the inboard flap (C1-C4) and less than its averaged
value for the outboard flap (C5—C10). Figure 22 shows that this approach (Runs 114 to 117) also met our
targeted lift performance goal at the lower angles of attack and came very close to reaching the performance
goal near maximum lift.

HELP Actuation: Lower M«

Several runs were made at lower M« to examine the effects of increasing the momentum coefficient
(C,) without increasing the pneumatic power (i.e., NPR). Figure 23 shows the aerodynamic plots at M=
0.15 for NPR < 2. The results of the AFC-off case (Runs 66 and 93) repeat well. At this lower M., full-
coverage actuation (HELP-10C) with NPR = 1.5 or eight-cartridge partial coverage (HELP-8C) NPR >
1.75 could produce AC; = 0.5 over the entire lift curve, as shown in Fig. 23. The C, for these cases are
greater than ~0.03 (i.e., Run 67: Table B14; Run 94: Table B36), which is about the same C, as those for
the M»= 0.20 cases that produced AC; = 0.5 (i.e., Run 110: Table B49; Run 113: Table B51).

Figure 24 shows the aerodynamic plots at M= 0.125 and M= 0.175 for NPR < 1.5. The variation in
Mo (and Repuc) is relatively small, with the exception of a slightly higher drag coefficient for the M. =
0.125 case (Run 90). The full-coverage configuration (HELP-10C) with NPR = 1.5 produced AC; = 0.4
with C, = 0.023 (Run 95: Table B37) at M»=0.175, whereas the same NPR could produce AC; = 0.55 with
C.~0.04 (Run 92: Table B34) at M»=0.125.

DRSWJ Actuation: Partial Coverage or Nozzle Blockage

The aerodynamic curves for the DRSW1J actuators with various nozzles sealed are shown in Fig. 25.
The DRSWIJ-10C-R2S5” configuration consisted of sealing all sweeping jet nozzles in Row 2, whereas the
DRSWIJ-10C-R2S+R1ENS” consisted of sealing all sweeping jet nozzles in Row 2 plus only the even
number (every other) sweeping jet nozzles in Row 1. Figure 25 indicates that sealing off Row 2 (or
activation of Row 1 sweeping jets only) produced AC; < 0.1 at lower angles of attack, however, this lift
increment range increased to AC; < 0.15 at higher angles of attack.

Figure 26 shows the aerodynamic results for the DWSWIJ-10C-ENS” configuration that consisted of
sealing all even nozzles on both Row 1 and Row 2 sweeping jet nozzles. This configuration was able to
provide AC; = 0.15 at an NPR of 2.5.

DRSWJ Actuation: Full Coverage

The aerodynamic results of full-coverage DRSWJ actuation (DRSWJ-10C*) at various NPR levels are
shown in Fig. 27. As expected, the lift increment increases as the NPR increased. The DRSWIJ-10C*
configuration was able to produce AC; = 0.35 at an NPR = 3. The AFC-induced AC; increment was
maintained for the entire lift curve. There seems to be a slightly better lift increment at higher angles of
attack than those of the lower ones. The case with NPR = 1.5 repeats very well.
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DRSWJ Actuation: Lower M«

Figure 28 shows the aerodynamic plots of full-coverage DRSWIJ actuators (DRSWIJ-10C*) at Mo =
0.15 for NPR of 1, 1.5, 2, and 3. At this lower M., the DRSWJ-10C" configuration at NPR = 3 was able
to produce AC; = 0.5 over the entire lift curve. The C, for this case is ~0.017 (i.e., Run 170: Table B81),
which is significantly smaller than that of the HELP actuator case at M« = 0.15 that produced AC; = 0.5
with a C, ~ 0.031 (i.e., Run 94: Table B36).

APJ Actuation

Figure 29 shows the acrodynamic results of full-coverage APJ actuators (APJ-10C*) for NPR of 1, 1.5,
2,2.5,and 3. The APJ-10C” configuration at NPR = 3 was able to produce AC; = 0.27 over the entire lift
curve. The C, for this case is ~0.012 (i.e., Run 165: Table B78).

Vortex Generators on Slatless WUSS

To explore the possibility of whether the nacelle vortex system and/or the streamwise vortices from the
slat side edges around the pylon could be controlled by passive flow control devices, a row of 7 corotating
VGs were installed on the slatless WUSS region just downstream of the pylon, as shown in Fig. 10. These
are the same type of VGs described previously in this paper. Figure 30 shows that there is no significant
difference between the acrodynamic curves due to the installation of the VGs.

Koklu et al. [26] demonstrated that a nacelle chine could generate flow-field scale streamwise vortices
that control the flow separation downstream of pylon near maximum lift. However, the size of the current
boundary-layer scale VGs might be too small and perhaps in the wrong location (i.e., engulfed within the
nacelle vortex system near the maximum lift) to have any effect.

B. Pneumatic Power Usage

Two angles of attack, &= 8.9° in the linear region of the lift curve and o = 17.1° near maximum lift,
were selected to compare pneumatic power usage requirements. Note that 8.9° and 17.1° angles of attack
are equivalent to 8° and 16°, respectively, without the tunnel wall corrections applied.

Nozzle pressure ratio (NPR), mass flow rate, momentum coefficient, and power coefficient are the
parameters used to assess the pneumatic power usage of the AFC configurations in the following
subsections.

The lift of the reference CRM-HL, defined in Refs. [23,27,28] as the conventional CRM-HL
configuration with the engine nacelle and nacelle chine, is also plotted in the figures of this subsection as a
dotted line to represent the lift performance goal. The targeted lift values are C; = 1.8754 at o= 8.9° and
Cr=2.4476 at = 17.1°. Because of the Fowler flap effect, the reference CRM-HL lift curve has a slightly
steeper slope compared to those of the CRM-SHL-AFC configurations, which means a slightly larger lift
increment (AC;) is needed at higher angles of attack.

Nozzle Pressure Ratio

Figures 32 and 33 show the effects of NPR on lift for the AFC configurations investigated at & = 8.9°
and a=17.1°, respectively. Based on the NPR input and the resulting lift performance at the two angles
of attack, full-coverage HELP actuation with 10 cartridges (HELP-10C*, HELP-10C, HELP-10C-ST",
HELP-10C-ST) is more efficient than any partial coverage, blocked nozzle, DRSWIJ, or APJ cases
examined. The least effective case is the DRSWJ actuators with both Row 2 and even nozzles of Row 1
sealed (DRSWJ-10C-R2S+R1ENS") as it has the smallest total nozzle area.

Although several cases using partial coverage (8 cartridges) or full coverage (10 cartridge) with
spanwise tailoring (ST) of NPR were able to match or exceed the lift target of the reference CRM-HL with
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NPR > 1.8 at o= 8.9° (Fig. 32), their lift performance was slightly below (i.e., within 0.05 AC;) the goal
near the maximum lift at « = 17.1° (Fig. 33).

The full span coverage of the HELP actuation (HELP-10C") with a constant spanwise NPR is the most
effective because it is the only AFC case that achieved the lift enhancement goal near stall (¢ = 17.1°), as
shown in Fig. 33. Therefore, it is considered the best AFC case. For the best-case HELP actuation (Run
109), an NPR greater than 1.8 is needed to achieve the lift enhancement goals for o = 8.9° (Fig. 32) and an
NPR greater than 2.25 is needed for o= 17.1° (Fig. 33).

Mass Flow Rate

Another important AFC parameter examined is the mass flow rate (7). Figures 34 and 35 present the
effects of mass flow rate on lift for the AFC configurations investigated at the selected angles of attack of
8.9° and 17.1°, respectively. The C; versus 71 curves roughly collapsed into a single curve for all AFC
cases and remained fairly linear (a sign of good actuation efficiency) at o= 8.9° and to a lesser extent at
a=17.1°.

Based on the mass flow rate input and the resulting lift performance at the two angles of attack, DRSWJ]
actuators (DRSWIJ-10C*) were most efficient for 71 < 0.6 Ibm/s and AC;, < 0.32. DWSW] actuators with
every second nozzle sealed for both rows (DRSWJ-10C-ENS*) could also be very efficient for m < 0.3
Ibm/s and AC; £0.15. HELP actuation with the activation of the 4 inboard cartridges (HELP-4C) was also
very efficient at = 8.9° but less so at = 17.1°. In terms of mass flow rate versus lift enhancement
efficiency, the spanwise tailoring of NPR that emphasizes more inboard blowing performed like the
untailored case (constant spanwise NPR) at both angles of attack.

For the best-case HELP actuation, a mass flow rate of greater than ~0.91 Ibm/s (Cp = 0.0027) is needed
to achieve the lift enhancement goal at o = 8.9° (Fig. 34), whereas a mass flow rate of greater than ~1.23
Ibm/s (Cp = 0.0036) is needed to achieve the lift enhancement goal at o = 17.1° (Fig. 35).

Momentum Coefficient

The momentum coefficient (C,) is a parameter that has been used for scaling the performance of AFC
actuators [20]. Figures 36 and 37 present the effects of C, on lift for the AFC configurations investigated
at the selected angles of attack of 8.9° and 17.1°, respectively. The C; versus C, curves somewhat resemble
those of the C; versus 1 curves. Therefore, based on the required C, and the resulting lift performance at
the two angles of attack, the DRSW1 actuators (DRSWJ-10C") were again judged most efficient for C, <
0.01 and AC; £0.32.

For the best-case HELP actuation, a C, of greater than ~0.025 is needed to achieve the lift enhancement
goal at = 8.9° (Fig. 36), and a C, of greater than ~0.037 is needed to achieve the lift enhancement goal at
a=17.1° (Fig. 37).

Power Coefficient

Lin et al. [23] suggested that the power coefficient (C,) is a better parameter to use for judging the
performance efficiency of AFC actuators. The C, takes account of both the mass flow coefficient (Cp) and
the supply air pressure (i.e., NPR). It is linked to the power usage of a pneumatic-based AFC system as
described by Seele et al. [12]. Figures 38 and 39 present the effects of Cr on lift for the AFC configurations
investigated at the selected angles of attack of 8.9° and 17.1°, respectively.

Based on the required Crand the resulting lift performance at the two angles of attack, the full-coverage
HELP actuators (HELP-10C") were judged most efficient for Cz > 0.08 and AC; = 0.25. Below these Cx
and AC; values, there were small differences between HELP-10C* and DRSWJ-10C" at o = 8.9° (Fig. 38);
however, DRSWJ-10C* seems to be slightly more efficient at « = 17.1° (Fig. 39).

For the best-case HELP actuation, a Crof greater than ~0.18 is needed to achieve the lift enhancement
goal at o= 8.9° (Fig. 38), and a C of greater than ~0.3 is needed to achieve the lift enhancement goal at
a=17.1° (Fig. 39).
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Certain characteristics of the C; versus C, curves (Figs. 38 and 39) are somewhat similar to those of C;.
versus C, curves (Figs. 36 and 37). Both curves roughly collapsed into a single curve for both « = 8.9° and
a=17.1°, suggesting that C; may be used for scaling up of a pneumatic-based AFC system such as the
HELP actuation, because Cop is scalable—and perhaps NPR too — from the system analysis and integration
perspective.

C. Static Pressure Data

As a result of the aerodynamic data analysis, the AFC-off case (Run 117) and the best HELP actuation
(Run 109; HELP-10C* configuration with NPR = 2.5) were chosen for further comparison of surface
pressures (Figs. 40 to 70). The pressure comparisons are shown for the high-lift wing, fuselage, and nacelle
in the following subsections. The pressure distribution plots are presented at 5 angles of attack of o =4.7°,
8.9°,13°,17.1°, and 19.1° for the two CRM-SHL-AFC cases. At these corresponding angles of attack, the
suction pressures are slightly higher without the wall correction, however, the AC, due to the wall correction
is typically less than 0.15. For clarity, an image showing the location of the pressure row marked by a red
line accompanies each figure.

High-lift wing: streamwise

The streamwise surface pressure distributions across the 8 spanwise (butt line) locations plus the
wingtip, corresponding to 17 = 0.15, 0.24, 0.33, 0.42, 0.55, 0.69, 0.82, 0.91, and 1.0, are shown in Figs. 40
to 48, respectively. Note that the pressure tap location in x is for the deflected coordinates, and the
deflected y coordinates for the slats and flaps are not aligned with the freestream direction. The pressure
tap locations on the flap shoulder are between AFC cartridges and are not aligned with the 8 spanwise 7
locations of the main element. However, the 77 locations shown in all inset images are based on the wing
main element (or stowed) coordinates as the 77 locations/values are for illustration purposes only. The lower
angle of attack cases (4.7° < a < 8.9°) correspond to typical landing approach flight conditions, whereas
a= 13° 17.1°, and 19.1°, correspond to typical prestall, stall, and post stall conditions, respectively.
Generally speaking, as the angle of attack increased, the suction pressure on the leading edge of the slat and
the main wing also increased, whereas the suction pressure on the leading edge of the flap decreased.

For the inboard flap locations of 77=0.15, 0.24 and 0.33 (Figs. 40, 41, and 42, respectively) as well as
the outboard flap locations of 7=10.42, 0.55 and 0.69 (Figs. 43, 44, and 45, respectively), the flow is mostly
separated on the upper flap surface for the AFC-off case, as indicated by the flattened suction pressures at
all six inboard and outboard flap locations. The best-case HELP actuation (AFC-on: Run 109) significantly
reduced the flow separation on the flaps as indicated by the improved pressure recoveries on the inboard
and outboard flaps. The AFC-induced increase in lift compared to the AFC-off case is evident by the
significant increase in suction pressures on the upper surfaces of the slats, main wing and flaps. There is
also an increase of AFC-induced positive pressure on all lower surfaces as the angle of attack increased.
The increased AP between the upper and lower surfaces directly resulted in the significantly higher lift
observed.

At the streamwise locations just downstream of the nacelle (77 = 0.33), Fig. 42 indicates that the shapes
of the streamwise pressure distributions on the wing leading edge are quite different from those at other
spanwise locations. This is due to the slatless WUSS piece there (see Fig. 10). For the three inboard flap
stations (77 = 0.15, 0.24 and 0.33), the AFC-induced suction pressure increase near the flap hinge line is
especially noticeable; and there is also evidence of flow separation toward the flap trailing edge for the
AFC-on case at most angles of attack (Figs. 40 to 42). For the AFC-on case at stall and post stall conditions
(a=17.1° and 19.1°, respectively), the outboard slat at 7= 0.55 and 0.69 had nearly twice the peak suction
pressure as the slatat 7= 0.15, 0.24, 0.33, and 0.42 (i.e., C, = -13.2 and -15.4 in Figs. 44 and 45 versus -5.5
to -7.9 in Figs. 40 to 43), indicating a much higher flow circulation around these two outboard slat locations.

For the outboard wing or aileron locations (77 = 0.82 and 0.91), Figs. 46 and 47 show that the increase
in suction pressures remained fairly strong on the slat and the wing leading edge at all angles of attack for
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the AFC-on case, despite the fact that there is no flap or AFC at these spanwise locations to enhance the
flow circulation. The pressure distributions and the minimal change in dC,/dx indicate there could be a
small amount of flow separation near the wing trailing edge at = 17.1° and 19.1°. The streamwise
pressure distribution for the wingtip location (77 = 1.0) is shown in Fig. 48. Even with only 5 working
pressure taps at the wingtip, the high suction pressures indicate the presence of a strong tip vortex at stall
and post stall conditions (a= 17.1° and 19.1°, respectively). The AFC-induced suction peak pressure
occurred at & = 19.1° (post stall), where C, = -11.6, -8.4, and -10 for 7= 0.82, 0.91, and 1, respectively.

High-lift wing: spanwise

The spanwise surface pressure distributions along 6 chordwise locations across the mid-slat, wing
leading edge, midwing, wing trailing edge upstream of flap shoulder, just downstream of AFC actuators,
and flap/wing trailing edge, are shown in Figs. 49 to 54, respectively. For clarity, each figure includes a
transparent planform image showing the location of the corresponding spanwise pressure row as a red line
(based on stowed coordinates) and the relative location of key wing components. With the exception of the
flap/wing trailing row, the AFC-on case shows a significant increase in the suction pressure across the span
over the AFC-off case at all angles of attack (Figs. 49 to 53).

At the midslat row, the post stall (o= 19.1°) maximum spanwise suction pressure occurred at 77 =
0.56 for the AFC-off case and at 77 = 0.60 for the AFC-on case, as shown in Fig. 49. The effect of the
nacelle is clearly shown in the C, distributions for the midslat row and the wing leading-edge row (Figs. 49
and 50, respectively). For the wing leading-edge row, the drop in the suction pressure at 0.2 < 7< 0.5 is
due to the slat cutout in this region required to integrate the nacelle/pylon and the reduced upwash due to
the presence of the nacelle. As expected, higher angles of attack resulted in higher suction pressures on the
midslat and wing leading-edge rows.

Figure 51 shows that the footprint of the nacelle vortex system is mostly dissipated by the midwing row,
but the AFC-induced suction pressure increase persisted. At the midwing row, the increasing strength of
the wingtip vortex as angle of attack increased is especially noticeable. Due the increased lift caused by
the larger AP between the upper and lower surface of the wing, the AFC-on case also produced a stronger
wingtip vortex than the AFC-off case. These pressure distribution trends are the same for the wing trailing
edge spanwise row just upstream of the flap shoulder, however, the footprint of the nacelle vortex system
seems to reemerge for ¢ > 13°, as shown in Fig. 52.

Spanwise surface pressures on the slat and the main wing indicate that the AFC-induced suction
pressure increase extends all the way to the wingtip. The increase in spanwise suction pressures is
especially notable on the slat and wing leading edge (Figs. 49 and 50), well past the 7 location of the
outboard flap edge where AFC actuation ends.

To better identify any localized effects on the flaps, the locations of the Yehudi break and the outboard
flap edge are indicated by dotted vertical lines in Figs. 53 and 54. The spanwise C, distributions just
downstream of the AFC actuators (Fig. 53) and at the trailing edge (Fig. 54) indicate that the flow over the
flaps is much more three dimensional (3D) for the AFC-on cases than the AFC-off cases. The AFC-induced
oscillation in the C, distributions roughly matches the number of AFC cartridges (10) and their averaged
pressure values are generally indicating more flow attachment on the flaps at all angles of attack with the
exception of ¢=17.1° and a=19.1° for the inboard flap. These periodic 3D flow features (locally separated
and attached flow regions) on the flaps were predicted by the CFD results [29,30] and confirmed by oil
flow visualization [27].

Although the gaps between the AFC cartridges could not be eliminated due to model structural
considerations, the AFC-induced partial flow attachment was still able to provide sufficient lift
enhancement for the CRM-SHL-AFC to meet its performance goal. Beyond the outboard flap toward the
wingtip, there are indications of flow separation near the wing trailing edge for both AFC-on and AFC-

off cases for ¢ > 17.1° (Fig. 54).
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Fuselage
The streamwise pressure distributions for the fuselage water line locations of middle, upper, and lower

rows (corresponding to z = 23, 32, and 10 inches) are shown in Figs. 55 to 57, respectively. Note that z =
32 and 10 inches share the same butt line location of 77 =0.06. With the exception of the fuselage station
near the nose, the z = 23 inches water line location corresponds to 7= 0.11.

The streamwise pressure distributions at z = 23 inches (middle water line location) has the highest
suction peak pressure at x = 106.4 inches, corresponding to the third tap from the leading edge of the wing
root (Fig. 55). The AFC-on case also produced more suction pressure at all angles of attack compared to
the AFC-off case, especially between x = 120 and 145 inches.

At z =32 inches (upper water line location), the streamwise suction peak level reduced by almost half
compared to the middle water line location. The peak location moved downstream to x = 121.2 inches,
corresponding to the fourth tap from the leading edge of the wing root (Fig. 56). Similar to the middle
water line location, the AFC-on case produces more suction pressure at all angles of attack compared to the
AFC-off case, especially between x = 120 and 145 inches. The suction pressure increase at = 19.1°
(post stall) is particularly noticeable.

At z ~ 9 inches (lower water line location), the streamwise pressure distributions indicate increased
positive pressure for the AFC-on case, especially near the wing root. This is opposite to what is observed
for the middle and upper water line locations, as the flow passes underneath the wing root hump (Fig. 57).
Because the fuselage also provides ~15% of the total lift, both the increase in suction pressures at the upper
water line location and the increase in positive pressures at the lower waterline location contribute to the
total lift increase of the high-lift system.

The circumferential pressure distributions on the fuselage around the wing root region at x = 99.7,
106.4, 132.5, 142.5, 149.5, and 156.5 inches are shown in Figs. 58 to 63, respectively. Again, the AFC-on
case produces more suction pressure on the leeward side (near the upper water line) and more positive
pressures on the windward side (in proximity to the lower water line) at all angles of attack compared to
the AFC-off case.

Around the leading edge of the wing root hump, the first two circumferential pressure distributions at
x=99.7 and 106.4 inches both have a distinct suction peak at z= 20 (Figs. 58 and 59). The suction pressure
levels reduce steadily at each succeeding fuselage station (x) moving toward the hump trailing edge (Figs.
60 to 63). For the last two circumferential pressure distributions around the trailing edge of the wing root
hump at x = 149.5 and 156.5 inches, the suction peak is no longer present. There are signs of possible post-
stall vortical flows along the upper water line for the four circumferential fuselage stations around the
trailing edge of the wing root hump (132.5 inches <x < 156.5 inches).

Nacelle

The C, distributions on the nacelle for the AFC-on and AFC-off cases at 5 angles of attack are shown
in Figs. 64 to 70.

The streamwise pressure distributions covering both the interior and exterior of the nacelle for the 12,
3,9, and 6 o'clock positions (facing downstream) are shown in Figs. 64 to 67, respectively. At the 12
o'clock position, the AFC-off case produced the highest suction pressures at = 17.1°, whereas for the
AFC-on case at this same angle of attack, the pressure distributions indicate flow separation around the
nacelle leading edge, as shown by the flattened C, curve (Fig. 64). This is attributed to an AFC-induced
increase in flow circulation (and lift), which also reduces the stall angle by up to 3° (Fig. 20). Note that
there were no transition dots installed on the nacelle leading edge, which means a laminar separation bubble
could occur there at high angles of attack. The internal nacelle pressure distributions produced only a slight
increase in positive pressure for the AFC-on case and there was only a marginal increase in positive
pressures as the angle of attack increased.

The streamwise pressure distributions at the 3 and 9 o'clock positions are somewhat similar in shape,
but the pressure levels differ (Figs. 65 and 66, respectively). The latter has more than double the suction
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peak as the former, indicating possible localized spanwise flows in the outboard direction. The AFC-on
case only produced a marginal increase in suction pressure at the 9 o'clock position but made no significant
difference at the 3 o'clock position. At the 6 o'clock position, the nacelle interior behaved as the suction
surface and the external side acted as the pressure surface (Fig. 67). The difference in pressure distributions
between the AFC-on and AFC-off cases are marginal. Compared to the 12 o'clock position, the maximum
suction pressures were reduced by a factor of nearly 5 for the 9 and 6 o'clock positions, whereas the
maximum suction pressures was reduced by a factor of 12 for the 3 o'clock position.

Exterior circumferential pressure distributions covering 180° of the nacelle upper surface (between 3
and 9 o'clock) at x = 99.8 inches are shown in Fig. 68. The AFC-induced suction pressure increase can be
seen for most angles of attack between 22.5° < # < 180°. The maximum suction pressure increase occurred
between 67.5° < #<157.5° at = 17.1° (Fig. 68)

Interior circumferential pressure distributions covering 360° of the inner nacelle surface at x = 106.6
inches are shown in Fig. 69. The internal circumferential pressures are positive and sinusoidal with the
lowest pressures occurring at = 270° (or at the 6 o'clock position). The AFC-on case has slightly higher
pressures than the AFC-off case at most angles of attack over the entire range of 8. The pressure difference
is largest at the lowest angle of attack (i.e., AC, = 0.03 at a = 4.7°).

Pressure distributions on the nacelle pylon at x = 109.2 inches are shown in Fig. 70. The AFC-on case
shows significantly more suction pressure for the 3 spanwise taps on the pylon. The nacelle with chine
produced higher suction pressure than the case without chine for @ = 13° (not shown).

Effect of wall correction on parameters affecting C, values

For completeness, the effect of wall correction on parameters affecting the C, values is illustrated here.
Figure 71 shows the variations of A, and Ag«w. as a function of uncorrected « due to the application of
TWICS wall correction for the AFC-on and AFC-off cases (Runs 109 and 117, respectively).

Figure 71(a) shows that A, increased by approximately 0.46° to 1.15° for the AFC-on case, A
for the AFC-off case increased by approximately 0.11° to 0.95°. The shape of the two A, versus « curves
resemble that of the lift curves observed for Runs 109 and 117, and the two curves represent the upper and
lower boundaries of the variation in Aa,. for all AFC configurations tested.

Figure 71(b) shows that Ag«wc increased by ~0.5 psfup to o = 12° for both cases, where Agxwc values
increase more steeply thereafter to ~0.9 psfat o = 18.5°. Since g« is in the denominator of the C, equation,
the relatively small increase in g» for the wall-correction case led to a slight decrease in the pressure
magnitude (i.e., |]AC,| < 0.15) compared to the case without the wall correction.

D. Unsteady Pressure Data

Similar to the static pressures presented in the previous subsection, the AFC-off case (Run 74) and the
best HELP actuation (Run 103; HELP-10C* configuration with NPR = 2.5) were chosen for further
comparison of spectral density from the unsteady pressure measurements, as shown in Figs. 72 to 83.
Again, the data are presented at the two angles of attack of = 8.9° and 17.1° for the two CRM-SHL-AFC
cases. The autospectral density of fluctuating pressure (G,,) has been normalized by the uncorrected tunnel
dynamic pressure (¢-) and the resulting unit is per Hz.

The sampling frequency of the unsteady pressure data was 50 kHz to satisfy the Nyquist sampling
criterion. The low-pass and high-pass filter settings were 20 kHz and 0.25 Hz, respectively. The usable
bandwidth for these measurements was on the order of 20 kHz. The noise floor was significantly smaller
than the signal obtained during wind-on tunnel operation [41]. The often-present broad peak just shy of 20
kHz was due to the addition by the manufacturer of inline amplifiers in the cables downstream of the
transducers and should be disregarded. Because the cable lengths were long, the addition of inline
amplifiers was needed to reduce noise levels that was required by the aeroacoustic measurements [38].
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The G,p/qe=.° comparisons are shown for the sensors on the simple-hinged flaps, pylon, and wingtip in
the following subsections. For clarity, an image identifying the locations of the unsteady pressure sensors
accompanies each figure.

Simple-Hinged Flaps

The autospectral density results from 12 unsteady pressure sensors (ChO to Chll) on the simple-
hinged flaps are shown in Figs. 72 to 77. Generally speaking, the high-speed jets from the HELP actuators
and the corresponding significant acceleration of flow over the flap shoulder resulted in a significant
increase in the spectral density levels (i.e., energy associated with the turbulent pressure field) for the AFC-
on cases. However, the increase of spectral density in the higher frequency range (greater than ~1 kHz) is
significantly reduced for all the trailing-edge sensors (i.e., odd number channels).

Channels 0, 2, 4, 8, and 10 sensors are located immediately downstream of AFC Cartridges 1, 3, 4, 8,
and 10, respectively; whereas the Channel 6 sensor is located next to a small unactuated gap between
Cartridges 5 and 6 (see Fig. 12(a)). Consequently, Figs. 72(a), 73(a), and 74(a) indicate a spectral peak at
around 1100 Hz for Channels 0, 2, and 4 on the inboard flap, which is in agreement with the measured
oscillating frequency of ~1100 Hz for the Row 1 sweeping jets on the HELP actuators at NPR = 2.5 from
benchtop measurements (Fig. 7). Because of the slightly smaller actuator cartridges and nozzles for the
outboard flap, Figs. 76(a), and 78(a) indicate a spectral peak at around 1800 Hz for Channels 8 and 10 on
the outboard flap, which is also in agreement with the benchtop measurements. The additional spectral
peaks observed at higher frequencies could represent higher harmonics (i.e., 2", 3, and 4" harmonics) of
that fundamental frequency.

The broad, low-frequency peak between approximately 50-200 Hz commonly observed in Channels 5
to 11 could be attributed to either an interaction between the oscillating AFC wake and the (probably)
separated flow between cartridges or to the 3D flow separation on the outboard flap for the AFC-off
case. Evidence of the AFC-induced 3D flow on the simple-hinged flap can also be seen in the spanwise C,
distribution in Figs. 53 and 54, as well as in the published flow-visualization results [27] and CFD
simulations [29,30].

For the eight sensors located farther away from the wing root (Channels 4 to 11), the spectral density
remains relatively invariant for either the AFC-on case or the AFC-off case at the two angles of attack
examined (Figs. 74 to 77). Perhaps due to the increased attached flow and/or lesser interaction of the
separated flow with the wing/fuselage juncture vortex at higher angles of attack, the four sensors near the
wing root indicate a significant reduction of the spectral density across the frequency range for the AFC-on
case at ¢ = 17.1° compared to o = 8.9° (Figs. 72 and 73).

Pylon
The autospectral density results from 6 unsteady pressure sensors on the pylon are shown in Figs. 78

to 80. The transducer channels are Channels 18 to 24. Note that Channel 22 was bad, and its results
are not being presented. Generally speaking, the pylon spectral density levels are higher for the AFC-on
case compared to the AFC-off case, and they are also higher at higher angles of attack.

Sensors for Channels 18, 19, and 20 are located relatively close together on the inboard side of the
pylon. The spectral density features for these 3 channels are somewhat similar, as shown in Figs. 78(a),
78(b), and 79(a). The various “humps” in the curves are likely influenced by the vortical structures
emanating from nacelle/pylon and the side edge of the inboard slat, such as the inboard slat vortex, inboard
cutout vortex, and nacelle/pylon vortex identified by Koklu et al. [26].

The sensor for Channel 21 is located near the 12 o'clock position of the pylon about halfway between
the inboard and the outboard side of the pylon. Perhaps because the sensor is located almost underneath
the slatless WUSS and close to the vicinity of its attachment line, Fig. 79(b) shows there are less variations
in the spectral density levels with and without the activation of AFC at the two angles of attack compared
to other sensor locations on the pylon. The AFC-on case at & = 8.9° produced the lowest level of spectral
density (Fig. 79(b)).
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Sensors for Channels 23 and 24 are located relatively close together on the outboard side of the
pylon. The spectral density features for these 2 channels are somewhat similar, as shown in Figs. 80(a)
and 80(b). Except for a “hump” around 100 Hz for the AFC-on case at = 17.1°, the spectral curves do
not have multiple humps as observed on the inboard side for Channel 18 to 20, which means that there
could be less influence of vortical flows on the outboard side of the pylon.

The vortical flows around the pylon are 3D and complicated [26]. However, their exact nature and
influence are somewhat unclear without more detailed flowfield measurements.

Wingtip

The autospectral density results from 5 unsteady pressure sensors on the wingtip are shown in Figs.
81 to 83. The transducer channels are Channels 25 to 30. Note that Channel 29 was bad, and its results
are not being presented.

Figure 81(a) shows the results of Channel 25, which is the most inboard sensor location around the
forward part of the wingtip. The figure shows higher spectral density levels for the AFC-on case compared
to the AFC-off case, as well as higher levels at higher angle of attack (= 17.1°). Sensors for Channels
26 and 27 are located slightly outboard of Channel 25 (and closer to the wingtip), with Channel 27
located just upstream and slightly outboard of Channel 26. Spectral density results shown in Figs. 81(b)
and 82(a) are somewhat similar for these two channels, where the AFC-off case at o= 8.9° produced
the highest spectral level for f< 1Kz, which was not observed for Channel 25 (Fig. 81(a)).

Channel 28 is located nearer to the wingtip trailing edge. At this location, Fig. 82(b) shows that the
AFC-on and AFC-off cases at o =8.9° have the higher spectral density levels, which is opposite to the
observation made from sensors elsewhere.

Channel 30 is located on the lower surface of the wingtip leading edge, in the vicinity of the wingtip
flow attachment line. At this location, Fig. 83 shows that there is a broad-band hump around 1 kHz for all
cases. The AFC-on case at o= 8.9° has the highest spectral density level, whereas the AFC-on case at
a=17.1° has the lowest level. This is perhaps caused by the attachment line being moved further
downstream (and away from the sensor) due to the AFC.

Conclusions

A 10%-scale CRM-SHL-AFC configuration was successfully tested at the NASA LaRC 14x22. The
CRM-SHL-AFC has a set of 30° inboard and outboard slats, an engine nacelle/pylon, and a pair of 50°
inboard and 55° outboard simple-hinged flaps. Three new types of AFC approaches were examined:
Double-Row Sweeping Jets (DRSWI), Alternating Pulsed Jets (APJ), and High Efficiency Low Power
(HELP) actuators. Some key findings from this wind tunnel investigation are as follows:

1) The AFC-induced AC; enhancement was maintained for the entire lift curve for most flow control
configurations examined (HELP-Fig. 20, DRSWIJ-Fig. 27, APJ-Fig. 29).

2) Activating the Row 1 sweeping jets, even with a relatively small amount of mass flow, is essential to
maintain the lift increment for the entire angle of attack range (Fig. 17).

3) Adding VGs just upstream of the Row 1 sweeping jets did not enhance the lift increment nor could the
Row 1 sweeping jets performance be replicated by the VGs (Fig. 18). Adding VGs on the slatless
WUSS produced no noticeable effects (Fig. 30).

4) More pneumatic power is required to achieve the lift performance goal near maximum lift than at lower
angles of attack (Figs. 38 and 39). One reason for this is the steeper slope of the (target) lift curve for
the reference CRM-HL that possesses Fowler flaps.

5) Although several HELP actuation configurations were able to match the lift achieved by the reference
CRM-HL at lower angles of attack, only the full-coverage configuration with a constant spanwise NPR
of ~2.5 was able to achieve the lift goal of C; = 2.45 for the maximum lift condition (a ~ 17°) (Fig.
33).
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6)

7)

8)

9)

Comparing the actuators tested, based on the power coefficient (C;), the HELP actuators are most
efficient for C»> 0.08 and AC; > 0.25, both for o= 8.9° and 17.1°, whereas the DRSWI actuators are
slightly more efficient for C» < 0.08 and AC; < 0.25 near the maximum lift (= 17.1°) (Figs. 38 and
39).

With the HELP actuators, mass flow rates greater than ~0.91 Ibm/s and NPR values greater than ~1.8
(corresponding to C; = 0.18, Cp = 0.0027, and C, = 0.025) are needed to achieve the lift enhancement
goal at o= 8.9°, whereas mass flow rates greater than ~1.23 Ibm/s and NPR values greater than ~2.3
(corresponding to C, = 0.3, Cp = 0.0036, and C, = 0.037) are needed to achieve the lift enhancement
goal at = 17.1° (Figs. 34, 32, 35 and 33).

AFC on the flap shoulder increased the suction pressures (and flow circulation) globally, in both
the streamwise and the spanwise directions, and thereby enhanced the lift over the entire wing
(Figs. 40-54).

AFC also produced a certain amount of suction pressure increment on the fuselage and nacelle, which
contribute to the total increase in lift observed (Figs. 55-70).

10) The nacelle leading edge at the 12 o'clock position produced the highest suction pressures of all of the

measured nacelle pressures; however, flow separation was observed there for the best AFC
configuration at = 17.1°, compared to the AFC-off case where the flow remained attached at o=
17.1° (Fig. 64).

11) Unsteady pressure measurements confirm the sweeping jet frequencies from Row 1 of the HELP

actuators and identify regions of possible vortical flows and flow separation (Figs. 72—80).

The successful development and testing of the CRM-SHL-AFC configuration has proven the efficacy

of applying active flow control on a high-lift system. In addition, an “open” geometry high-lift model with
integrated modular AFC is available for future R&D efforts.
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Table 1. AFC configuration designation.

Configuration Designation

Run number

Descriptions

45*, 467, 47*, 52, 54, 661, 74,

AFC-off 907, 931, 961, 117, 134, 147, | No activation of AFC cartridges
153+, 171, 172
AFC-of-R1VGs 85 No activation of AFC cartridges; with 79 VGs located just
upstream of Row 1 actuators
No activation of AFC cartridges; with 6 VGs located
AFC-off-NWVGs 152 downstream of nacelle on slatless WUSS
HELP-4C 61, 62 Activation of 4 HELP AFC cartridges (C1-C4)
HELP-6C 63, 64 Activation of 6 HELP AFC cartridges (C1-C6 or C1-C4
plus C7-C8)
HELP-8C 57, 59, 60, 67+, 68+, 691, 73 | Activation of 8 HELP AFC cartridges (C1-C8)
) 71,72,75,91%, 92+, 947, . .
HELP-10C 95+, 97+, 98 Activation of all 10 HELP AFC cartridges
HELP-10C-R1ENS 80, 81 Activation of all 10 HELP AFC cartridges; Row 1 even
nozzles sealed
HELP-10C-R1ENS-ST 82 Activation of aII. 10 HEITP AFC car.tnd.ges; Row 1 even
nozzles sealed; spanwise NPR tailoring
HELP-10C-R1S 77,78, ?ggl\gﬂon of all 10 HELP AFC cartridges; Row 1 nozzles
Activation of all 10 HELP AFC cartridges; Row 1 nozzles
HELP-10C-R1S+R1VGs 86, 87, 88 sealed with 79 VGs located just upstream of Row 1
actuators
HELP-10C-R1VGs 89 Act|vat|qn of all 10 HELP AFC cartridges; with 79 VGs
located just upstream of Row 1 actuators
HELP-8C* 111, 113 Activation of 8 HELP AFC cartridges (C1-C8)
HELP-8C-STA 14 Actlvatllon of all 8.HE.LP AFC cartridges (C1-C8);
spanwise NPR tailoring
HELP-10CA 101,102, 103, 104, 106, 107, Activation of all 10 HELP AFC cartridges

108, 109**, 110,

HELP-10C-ST*

115, 116

Activation of all 10 HELP AFC cartridges; spanwise NPR
tailoring

DRSWJ-10C*

139, 140, 141. 142, 143, 145,
146, 168+, 1697, 170+

Activation of all 10 DRSWJ AFC cartridges

DRSWJ-10C-ENS?

129, 130, 131

Activation of all 10 DRSWJ AFC cartridges; all even
nozzles sealed on both AFC rows

DRSWJ-10C-R25*

135, 136+137, 138

Activation of all 10 DRSWJ AFC cartridges; Row 2
sweeping jet nozzles sealed

DRSWJ-10C-R2S+R1ENSA

127,128

Activation of all 10 DRSWJ AFC cartridges; Row 2
sweeping jets sealed and Row 1 even nozzles sealed

APJ-10C*

159, 163, 164, 165

Activation of all 10 APJ AFC cartridges

*  Preliminary checkout runs, several open test section wall windows, model surface not fully prepped
for testing (i.e., missing filler, missing tape)

+ Lower Mach number runs (M= < 0.2)

11 Tufts located downstream of slatless WUSS on model

~ Measured with a higher flow rate (thermal mass) flowmeter (i.e., for run numbers greater than 100).

** Best AFC case
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Table 2. Test Summary of HELP Actuators (Runs 45 to 117).

Run e AFC N With TWICS Without TWICS
Mo MAC 1 Configuration . Table | .. Table Comments
No. (109) Designation (avg) | (Ibm/s) | Fig. No. No. Fig. No. No.
Increasing alpha,
45 | 02 | 327 | AFCoff 1 0 13 Bl | D1 c1 | moreastea
Decreasing alpha,
46 | 02 | 327 | AFCeoff 1 0 13 B2 | D1 C2 | ooasing:
a7 | 02 | 321 | AFCoff 1 0 13 B3 | DI c3 mm BLRS on, checkout
AFC off, actuators
52 | 02 | 327 |  AFCoff 1 0 14 B4 | D2 ca |-
5 | 02 | 327 | AFCoff 1 0 | 141516 | B5 | D2D3D4| C5 | Repeat of AFC-off run
57 | 02 | 327 | HELP8C | 155 | 062 16 B6 | D4 C6
59 | 02 | 327 | HELP8C | 1.95 | 079 16 B7 | D4 c7
60 | 02 | 327 | HELPSC | 125 | 044 16 B8 | D4 c8
15 D3 NPR=2.25 for C1-C2,
61 | 02 | 327 | HELP4C | 223 | 047 B9 €O | NPRo s oonaca
62 | 02 | 327 | HELP4C | 156 | 032 15 B0 | D3 c10
63 | 02 | 327 | HELP6C | 202 | 063 15 B11 | D3 C11 | Activation of C1-C6
64 | 02 | 306 | HWELP6C | 200 | 062 | 15 | Bi2 | D3 | ci2 | AchalonoiClGaand
66 0.15 2.35 AFC-off 1 0 23 B13 D11 C13 Lower Mach number run
67 0.15 2.35 HELP-8C 1.89 0.78 23 B14 D11 C14 Lower Mach number run
68 0.15 2.35 HELP-8C 1.49 0.60 23 B15 D11 C15 Lower Mach number run
Lower Mach number run,
69 | 015 | 235 | HELP8C | 174 | 0.70 23 B16 | D11 C16 | NPR=2for C1-C4,
NPR=1.5 for C5-C8
71 | 02 | 327 | HELPA0C | 151 | 075 | 1819 | BI7 | D6,D7 | C17 | New C10installed
NPR=2 for C1-C4,
72 | 02 | 327 | HELP-t0C | 168 | 079 19 B18 | D7 CI8 | Nphes 3 o a0
NPR=2.3 for C1-C2,
HELP-8C NPR=2.2 for C3-C4,
|02 ) 37 (ST) 199 | 078 16 | B9 | D4 C19 | NPR=1.95 for C5-CB,
NPR=1.5 for C7-C8
117, D2, D5,
7488 | 0.2 3.27 AFC-off 1 0 1819 B20 D6, D7 C20 Repeat of AFC-off run
75 | 02 | 327 | HELP10C | 127 | 057 19 B2 | D7 c21
77 | 02 | 327 HELRF;';OC' 126 | 0.44 17 B2 | D5 C22 | AllRow 1 SWJ sealed
78 | 02 | 327 HELRF;';OC' 149 | 058 17 | B3| D5 C23 | Al Row 1 SWJ sealed
HELP-10C- All even SWJ on Row 1
80 | 02 | 327 eng | 153 | 069 17 B2 | D5 coa | Hlove
HELP-10C- All even SWJ on Row 1
81 | 02 | 327 Sens | 176 | 080 17 B% | D5 cos | Alove
All even SWJ on Row 1
8 | 02 | 327 :EEZ;OSCT 184 | 0.79 17 B% | D5 C26 | sealed: NPR=2 for C1-
; C4, NPR=1.3 for C5-C10

§ Including unsteady pressure data

§§ Unsteady pressure data are used for comparative autospectral density plots: Figure 72 to Figure 83
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Table 2. Concluded.

AFC , With TWICS Without TWICS Comments
Run |y, | Remse | Gonfiguration | NPR | 17 Table | Fig. Table
No. (108) Desianati (avg) | (Ibm/s)
esignation No. No. No.
AFC-off AFC off, with 79 VGs
85 0.2 3.27 1 0 18 B27 D6 C27 installed downstream of ME
+R1VGs TE
HELP-10C- Row 1 SWJ sealed with 79
86 0.2 3.27 1.29 048 18 B28 D6 C28 VGs installed downstream
R1S+R1VGs
of ME TE
HELP-10C- Row 1 SWJ sealed with 79
87 0.2 3.27 1.51 0.61 18 B29 D6 C29 VGs installed downstream
R1S+R1VGs
of ME TE
HELP-10C- Row 1 SWJ sealed with 79
88 0.2 3.27 1.95 0.80 18 B30 D6 C30 VGs installed downstream
R1S+R1VGs
of ME TE
HELP-10C With 79 VGs installed
89 0.2 3.27 +RIVGs 1.54 0.79 18 B31 D6 C31 downstream of ME TE
90 0.125 2.04 AFC-off 1 0 24 B32 D12 C32 Lower Mach number run
91 0.125 2.04 HELP-10C 1.12 041 24 B33 D12 C33 Lower Mach number run
92 0.125 2.04 HELP-10C 1.48 0.75 24 B34 D12 C34 Lower Mach number run
93 0.15 245 AFC-off 1 0 23 B35 D11 C35 Lower Mach number run
94 0.15 245 HELP-10C 1.54 0.79 23 B36 D11 C36 Lower Mach number run
95 0.175 2.86 HELP-10C 1.55 0.79 24 B37 D12 C37 Lower Mach number run
96 0.175 2.86 AFC-off 1 0 24 B38 D12 C38 Lower Mach number run
97 0.175 2.86 HELP-10C 1.26 0.58 24 B39 D12 C39 Lower Mach number run
98 0.2 3.27 HELP-10C 1.12 042 19 B40 D7 C40
New thermal mass
101 0.2 3.27 HELP-10C* 2.00 1.11 21 B41 D9 C41 flowmeter installed; Include
Kulite data
102§ 0.2 3.27 HELP-10C* 1.53 0.68 21 B42 D9 C42
103§§ 0.2 3.27 HELP-10C* 2.36 1.32 21 B43 D9 C43
104§ 0.2 3.27 HELP-10C* 1.52 0.69 21 B44 D9 C44
106 0.2 3.27 HELP-10C* 1.48 0.67 20 B45 D8 C45
107§ 0.2 3.27 HELP-10C* 1.26 0.51 20 B46 D8 C46
108§ 0.2 3.27 HELP-10C* 1.12 0.36 20 B47 D8 C47
109f | 02 | 327 | HELPt0ch | 247 | 137 | %0512 | Bug 053'1 o| C48 | Mosteflective AFC case
110 0.2 3.27 HELP-10C* 2.03 1.11 20,21 B49 D8, D9 C49
111 0.2 3.27 HELP-8C* 2.07 0.92 16 B50 D4 C50
113 0.2 3.27 HELP-8C* 245 1.11 16 B51 D4 C51
NPR=2.7 for C1-C2,
NPR=2.5 for C3-C4,
114 0.2 3.27 HELP-8C-ST* | 2.34 1.03 22 B52 D10 C52 NPR=2.15 for C5-C6,
NPR=1.85 for C7-C8
HELP-10C- NPR=2.5 for C1-C4,
115 0.2 3.27 STA 1.97 1.02 22 B53 D10 C53 NPR=14 for C5-C10
HELP-10C- NPR=2.5 for C1-C4,
116 0.2 3.27 STA 2.00 1.05 22 B54 D10 C54 NPR=1.5 for C5-C10
14,20, D2, D8,
1171 0.2 3.27 AFC-off 1 0 2122 B55 D9, D10 C55 Repeat of AFC-off run

§ Including unsteady pressure data
§§ Unsteady pressure data are used for comparative autospectral density plots: Figs. 72 to 83
1 Static pressure data are used for comparative C, plots: Figs. 40 to 71 (with TWICS).
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Table 3. Test Summary of DRSWJ Actuators (Runs 127 to 153 and Runs 168 to 172).

AFC , With TWICS Without TWICS Comments
El:)n Mo ’iﬁggf Configuration (’:1 CR) Ibm . Fi N Table Fi N Table N
. Designation g (Ibm/s) ig. No. No. ig. No. able No.
All even SWJ sealed on
DRSWJ-10C-
127 0.2 3.27 R2S+R1ENSA 1.81 0.09 25 B56 D13 C56 Row 1, all SWJ sealed on
Row 2
All even SWJ sealed on
DRSWJ-10C-
128 0.2 3.27 ROS+RIENSA 1.55 0.07 25 B57 D13 C57 Sga ; all SWJ sealed on
DRSWJ-10C- All even SWJ sealed on
129 0.2 3.27 ENSA 1.50 0.14 26 B58 D14 C58 both Row 1 and Row 2
DRSWJ-10C- All even SWJ sealed on
130 0.2 3.27 ENSA 1.99 0.22 26 B59 D14 C59 both Row 1 and Row 2
DRSWJ-10C- All even SWJ sealed on
131 0.2 3.27 ENSA 2.53 0.26 26 B60 D14 C60 both Row 1 and Row 2
134 0.2 3.27 AFC-off 1 0 14 B61 D2 C61 AFC-off run
135 | 02 | 327 | PRMEIOC | 426 | 00 25 B62 D13 C62 | AllSWJ sealed in Row 2
136 DRSWJ-10C- All SWJ sealed in Row 2, a
var | 02 | 327 RO 150 | 0.14 25 B63 D13 C63 merge of Runs 136 & 137
138 | 02 | 327 DRSF\{’;JS'jOC' 204 | 022 25 B64 D13 C64 | AllSWJ sealed in Row 2
139 0.2 3.27 DRSWJ-10C* 1.51 0.27 27 B65 D15 C65
140 0.2 3.27 DRSWJ-10C* 2.00 0.37 27 B66 D15 C66
141 0.2 3.27 DRSWJ-10C* 249 0.48 27 B67 D15 ce7
142§ 0.2 3.27 DRSWJ-10C* 1.51 0.28 27 B68 D15 C68
143 0.2 3.27 DRSWJ-10C* 1.76 0.35 27 B69 D15 C69
145§ 0.2 3.27 DRSWJ-10C* 2.99 0.58 27 B70 D15 C70
146§ 0.2 3.27 DRSWJ-10C* 2.24 0.43 27 B71 D15 C71
14,25,26, D2,D13,D14,
147 0.2 3.27 AFC-off 1 0 27,2930 B72 D15,017, D18 C72
AFC-off VGs on slatless WUSS with
152 0.2 3.27 +SWVGs 1 0 30 B73 D18 C73 tufts downstream
153 | 02 | 327 AFC-off 1 0 30 B74 D18 c74 f,‘\‘,fffscfso‘””s”eam of slatless
168 0.15 245 DRSWJ-10C* | 2.01 0.38 28 B79 D16 C79 Lower Mach number run
169 | 0.15 245 DRSWJ-10C* | 1.51 0.28 28 B80 D16 C80 Lower Mach number run
170 0.15 245 DRSWJ-10C? 3.01 0.59 28 B81 D16 C81 Lower Mach number run
171 0.15 245 AFC-off 1 0 28 B82 D16 C82 Lower Mach number run
172 0.2 3.27 AFC-off 1 0 14 B83 D2 C83 Repeat of AFC-off run

§ Including unsteady pressure data

Table 4. Test Summary of APJ Actuators (Runs 159 to 165).

Rewc AFC . . With TWICS Without TWICS Comments
Run M ~ | Configuratio | NPR m Fig. | Table '
No. . (109 n (avg) | (Ibm/s) No. No Fig. No. | Table No.

Designation ) )

159 | 0.2 3.27 APJ-10C* 1.52 0.32 29 B75 D17 C75 APJ runs
163 | 0.2 3.27 APJ-10C* 2.10 0.45 29 B76 D17 C76
164 | 0.2 3.27 APJ-10C* 2.48 0.54 29 B77 D17 C77
165 | 0.2 3.27 APJ-10C* 2.96 0.65 29 B78 D17 C78

28




External fairings for Fowler

flap mechanigm™ =<
P

(a) An example of external fairings for Fowler
flap mechanism [Photo: NASA, 6].
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(b) Flap high-lift wing with AFC (no
external fairings).

Figure 1. Concept of AFC-enabled high-lift system for drag reduction.

Rec Circulation contyol
T -#4.99 ActuatorA \ ,t/‘/‘
-4.99 Actuator AA }(
T 4-5.00 Stead
Current y | /‘
1 AFC goal Vid
/
Sweeping jet,l
o 54.7% reduction!
0.0 1.0 2.0 3.0 4.0
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Figure 2. Increase in lift coefficient (AC;) versus the mass flow rate from Fig. 23 of Jones et al. [8]
(30° flap deflection, &= 0°, and M., = 0.2) and the current AFC goal.
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Figure 3. Schematic of the 14x22 tunnel circuit. Dimensions are given in ft.
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Figure 4. Semispan CRM-SHL-AFC in the 14x22 [Photo: NASA].
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Section across mid-outboard flap span

T "
CRM-SHL-AFC: Simple
hinged flap with AFC

CRM-HL: Conventional flap
szcii”’

Peniche
A

Figure 5. Cross section geometry comparison between CRM-SHL-AFC and CRM-HL.

DRSWJ Actuators

AFC Actuator
Cartridges

-I--..l.l.llllll

(a) Installation of AFC cartridges (b) AFC cartridges.
[Photo: NASA].

Figure 6. AFC configurations.
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jet actuators
in Row 1

Discrete jet nozzles in Row 2
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Figure 7. Frequency characteristics of the eight, Row 1 sweeping jet actuators for HELP cartridge 1 (C1).
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Figure 8. Synergistic benefit of HELP actuation between 1st and 2nd rows from Fig. 10 of Lin
et al. [28] for CRM-SHL-AFC (NPR = 1.5, M., = 0.2).
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HELP
actuators

cartridges \

Figure 9. Co-rotating VGs on the flap shoulder (left image) and a closeup view (right image) [Photo:
NASAI.
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S wWuss

£ “® ——Slatless

Figure 10. An image of seven co-rotating VGs on the slatless WUSS [Photo: NASA].
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(a) Pressure tap layout on wing components.

(b) Pressure tap layout on fuselage.

(c) Pressure tap layout on nacelle.

Figure 11. CRM-SHL-AFC pressure port layout. Origin of coordinate system shown by (®) in (a) and (b).
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(a) Sensor locations (Ch0-Ch11) on the simple-hinged flaps with close-up views showing their position
relative to the actuator cartridges (C1-C10).

Figure 12. Unsteady pressure transducer locations (blue dots in the images) on the simple-hinged flaps,
pylon, and wingtip.
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Nacelle

(b) Sensor locations on the pylon.

(c) Sensor locations on the wingtip.

Figure 12. Concluded.
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Figure 13. Cp, C, and C; vs. a plots for increasing/decreasing o and with floor BLRS on
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(Preliminary checkout runs; AFC-off, M»= 0.2, with TWICS).
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Figure 14. Cp, C, and C; vs. a plots for repeat runs without AFC (AFC-off; M= 0.2, with

TWICS).
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Figure 15. Cp, C, and C; vs. a plots for HELP actuators with 4- or 6-cartridge partial coverage
(HELP-4C, HELP-6C; M»= 0.2, with TWICS).
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Figure 16. Cp, C, and C; vs. a plots for HELP actuators with 8-cartridge partial coverage
(HELP-8C, HELP-8C"; M»= 0.2, with TWICS).
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Figure 17. Cp, C, and C; vs. a plots for full-coverage HELP actuators with Row 1 (sweeping jets) sealed
(HELP-10C-R1S, HELP-10C-R1ENS; M= 0.2, with TWICS).
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Figure 18. Cp, C, and C; vs. a plots for full-coverage HELP actuators with 79 VGs installed upstream of Row
1 sweeping jets (HELP-10C-R1S+R1VGs, HELP-10C+R1VGs; M»= 0.2, with TWICS).
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Figure 19. Cp, C, and C; vs. a plots for full-coverage HELP actuators (HELP-10C; NPR < 1.7, M»=0.2,
with TWICS).
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Figure 20. Cp, C,, and C; vs. a plots for full-coverage HELP actuators (HELP-10C*; Mx = 0.2, with

TWICS).
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Figure 21. Cp, C, and C; vs. a plots for full-coverage HELP actuators, including repeat runs
(HELP-10C*; M= 0.2, with TWICS).

47



0.5

C, 03

0.05

-0.05

-0.15
c
m.0.25

-0.35

-0.45

" ——Run 117, NPR = 1
£ Run 114, NPR = 2.3 (ST), HELP-8C-STA
[ --&- Run 115, NPR = 2 (ST), HELP-10C-ST*
" --©- Run 116, NPR = 2 (ST), HELP-10C-STA
—e—Run 109, NPR = 2.5, HELP-10C*
| I '. ]
-4 0 4 8 12 16 20 24
a(deg)

Figure 22. Cp, C,, and C; vs. a plots for full- and partial- coverage HELP actuators at various
spanwise tailoring NPR (HELP-10C-ST”, HELP-8C-ST"; M»= 0.2, with TWICS).
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Figure 23. Cp, C, and C; vs. a plots for full- and partial-coverage HELP actuators at lower M
(HELP-8C, HELP-10C; M»= 0.15, with TWICS).
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Figure 24. Cp, C, and C; vs. «a plots for full-coverage HELP actuators at lower M. (HELP-10C;
Mwo=0.125 and M»=0.175, with TWICS).
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Figure 25. Cp, C, and C; vs. a plots for full-coverage DRSWJ actuators with various nozzles
sealed (DRSWIJ-10C-R2S+R1ENS”, DRSWIJ-10C-R2S"; M= 0.2, with TWICS).
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Figure 26. Cp, C,, and C; vs. a plots for full-coverage DRSWJ actuators with all even nozzles
sealed (DRSWJ-10C-ENS*; M= 0.2, with TWICS).
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Figure 27. Cp, C, and C; vs. a plots for full-coverage DRSWJ actuators (DRSWJ-10C*; M=

0.2, with TWICS).
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Figure 28. Cp, C, and C; vs. a plots for full-coverage DRSWJ actuators at lower M. (DRSWJ-10C*;
M= 0.15, with TWICS).
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Figure 29. Cp, C, and C; vs. a plots for full-coverage APJ actuators (APJ-10C*; Mx = 0.2, with
TWICS).
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Figure 30. Cp, G, and C; vs. a plots for VGs nstalled downstream of pylon (AFC-off+SWVGs;
NPR = 1, M»= 0.2, with TWICS).
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Figure 31. ACp, AC,, and AC}, vs. « for repeat runs with AFC-off (M« = 0.2, with TWICS).
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Figure 32. C; vs. NPR for various AFC actuator configurations (= 8.9°, M, = 0.2).
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Figure 33. C; vs. NPR for various AFC actuator configurations (= 17.1°, Ms = 0.2).
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Figure 34. C; vs. m for various AFC actuator configurations (= 8.9°, M. = 0.2).
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Figure 35. C; vs. m for various AFC actuator configurations (a= 17.1°, M., = 0.2).
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Figure 36. C; vs. C, for various AFC actuator configurations (= 8.9°, M, = 0.2).
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Figure 37. C. vs. C, for various AFC actuator configurations (= 17.1°, M. = 0.2).

63



—<— APJ-10C* - HELP-4C
—&— DRSWJ-10C* O HELP-6C
—/~ DRSWJ-10C-ENS* —e— HELP-10C
-©- DRSWJ-10C-R28* ¢ HELP-10C-ST
----- DRSWJ-10C-R2S+R1ENS* - - HELP-10C-R1S
—&— HELP-10C* -+~ HELP-10C-R1ENS
—— HELP-10C-ST* + HELP-10C-R1ENS-ST
X HELP-8C-STA - /- HELP-10C-R1S+R1VGs
—{3- HELP-8C A HELP-10C+R1VGs
O HELP-8C» e Lift target
2.0 = 2
O

1.9

1.6 )

1.5

1.4

0.00 0.10 0.20

C

/4

0.30

Figure 38. C; vs. C« for various AFC actuator configurations (« = 8.9°, M, = 0.2).
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Figure 39. C; vs. Cr for various AFC actuator configurations (o= 17.1°, M, = 0.2).
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Figure 40. Streamwise C, distributions at 77 = 0.15 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 41. Streamwise C, distributions at 17 = 0.24 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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Figure 42. Streamwise C, distributions at 77 = 0.33 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 43. Streamwise C, distributions at 77 = 0.42 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 44. Streamwise C, distributions at 77 = 0.55 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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Figure 45. Streamwise C, distributions at 7 = 0.69 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 46. Streamwise C, distributions at 77 = 0.82 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 47. Streamwise C, distributions at 7= 0.91 for CRM-SHL-AFC with and without the best-case
HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 48. Streamwise C, distributions at 7 = 1.0 (wingtip) for CRM-SHL-AFC with and without the
best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), .= 8.9° —>— AFC on (Run 109), o = 8.9°
--+- AFC off (Run 117), a.= 13° --%- AFC on (Run 109), o = 13°
—+— AFC off (Run 117), . = 17.1° —— AFC on (Run 109), o = 17.1°
<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o = 19.1°
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Figure 49. Spanwise C, distributions along the mid-slat for CRM-SHL-AFC with and without the best-
case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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Figure 50. Spanwise C, distributions along the wing leading edge for CRM-SHL-AFC with and without
the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o = 19.1°
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Figure 51. Spanwise C, distributions along the mid-wing for CRM-SHL-AFC with and without the best-
case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- <+ AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), .= 8.9° —>— AFC on (Run 109), o. = 8.9°
--+- AFC off (Run 117), a.= 13° --%- AFC on (Run 109), o = 13°
—+— AFC off (Run 117), . = 17.1° —— AFC on (Run 109), o = 17.1°
<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o = 19.1°
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Figure 52. Spanwise C, distributions just upstream of flap shoulder for CRM-SHL-AFC with and without
the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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Figure 53. Spanwise C, distributions just downstream of actuator location for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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— — AFC off (Run 117), .= 8.9°
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Figure 54. Spanwise C, distributions along the flap and wing trailing edges for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), o. = 8.9°
--4-- AFC off (Run 117), o. = 13° --%- AFC on (Run 109), o = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 55. Streamwise C, distributions at z= 23 inches on the fuselage for CRM-SHL-AFC with and without
the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), o. = 8.9°
--+4-- AFC off (Run 117), o, = 13° --%- AFC on (Run 109), o. = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 56. Streamwise C, distributions at z = 32 inches (x > 23.6 inch station) on the fuselage for CRM-SHL-
AFC with and without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), o = 8.9°
--+4-- AFC off (Run 117), o, = 13° --%- AFC on (Run 109), .= 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), a.= 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), o= 19.1°
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Figure 57. Streamwise C, distributions at z ~ 9 inches (106.4 <x < 142.6) on the fuselage for CRM-SHL-AFC
with and without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), . = 8.9°
--+- AFC off (Run 117), o. = 13° --%- AFC on (Run 109), o = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), .= 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), o = 19.1°
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Figure 58. Circumferential C, distributions at x = 99.7 inches on the fuselage for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), o. = 8.9° —>— AFC on (Run 109), o = 8.9°
--+4-- AFC off (Run 117), o, = 13° --%- AFC on (Run 109), o. = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 59. Circumferential C, distributions at x = 106.4 inches on the fuselage for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).

&5



- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), o. = 8.9°
--4-- AFC off (Run 117), o. = 13° --%- AFC on (Run 109), o = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 60. Circumferential C, distributions at x = 132.5 inches on the fuselage for CRM-SHL-AFC with
and without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).

86



- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), o. = 8.9°
--+4-- AFC off (Run 117), o, = 13° --%- AFC on (Run 109), o. = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 61. Circumferential C, distributions at x = 142.5 inches on the fuselage for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), . = 8.9° —>— AFC on (Run 109), o. = 8.9°
--4-- AFC off (Run 117), a. = 13° --%- AFC on (Run 109), o = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 62. Circumferential C, distributions at x = 149.5 inches on the fuselage for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), o. = 8.9° —>— AFC on (Run 109), o. = 8.9°
--4-- AFC off (Run 117), o. = 13° --%- AFC on (Run 109), o = 13°
—— AFC off (Run 117), .= 17.1° —¢— AFC on (Run 109), o. = 17.1°
< AFC off (Run 117), o = 19.1° .- AFC on (Run 109), . = 19.1°
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Figure 63. Circumferential C, distributions at x = 156.5 inches on the fuselage for CRM-SHL-AFC with
and without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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=+ - AFC off (Run 117), a. = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), 0. = 8.9° —x— AFC on (Run 109), o. = 8.9°
--4-- AFC off (Run 117), a. = 13° --%- AFC on (Run 109), o = 13°
—+— AFC off (Run 117), . = 17.1° —— AFC on (Run 109), o = 17.1°
<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o = 19.1°
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Figure 64. Streamwise C, distributions of the 12 o'clock row on the nacelle for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), 0. = 8.9° —>— AFC on (Run 109), o = 8.9°
--4-- AFC off (Run 117), a. = 13° --%- AFC on (Run 109), o = 13°
—+— AFC off (Run 117), . = 17.1° —— AFC on (Run 109), o = 17.1°
<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o = 19.1°
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Figure 65. Streamwise C, distributions of the 3 o'clock row on the nacelle for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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- < - AFC off (Run 117), a. = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), .= 8.9° —>— AFC on (Run 109), o = 8.9°
--+- AFC off (Run 117), a = 13° --%- AFC on (Run 109), o = 13°
—+— AFC off (Run 117), a = 17.1° —— AFC on (Run 109), o = 17.1°
<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o = 19.1°
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Figure 66. Streamwise C, distributions of the 9 o'clock row on the nacelle for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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- < - AFC off (Run 117), a. = 4.7° - > - AFC on (Run 109), o = 4.7°

—-+— AFC off (Run 117), & = 8.9° —>— AFC on (Run 109), o = 8.9°
--+- AFC off (Run 117), .= 13° --3- AFC on (Run 109), o. = 13°
—+— AFC off (Run 117), a = 17.1° —— AFC on (Run 109), a. = 17.1°
=== AFC off (Run 117), a = 19.1° = AFC on (Run 109), o = 19.1°
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Figure 67. Streamwise C, distributions of the 6 o'clock row on the nacelle for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- < - AFC off (Run 117), a = 4.7° - > - AFC on (Run 109), o = 4.7°

—+— AFC off (Run 117), 0. = 8.9° —x— AFC on (Run 109), o = 8.9°
--4-- AFC off (Run 117), a. = 13° --%- AFC on (Run 109), o = 13°
—+— AFC off (Run 117), . = 17.1° —— AFC on (Run 109), o = 17.1°
<4 AFC off (Run 117), .= 19.1° - AFC on (Run 109), o. = 19.1°
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Figure 68. Circumferential C, distributions at x = 99.8 inches on the nacelle exterior for CRM-SHL-AFC
with and without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with TWICS).
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- <+ - AFC off (Run 117), a. = 4.7° - > - AFC on (Run 109), o = 4.7°

—-+— AFC off (Run 117), & = 8.9° —>— AFC on (Run 109), o = 8.9°
--+- AFC off (Run 117), .= 13° --3- AFC on (Run 109), o. = 13°
—+— AFC off (Run 117), a = 17.1° —— AFC on (Run 109), a. = 17.1°
=== AFC off (Run 117), a = 19.1° = AFC on (Run 109), o = 19.1°

0.7

0 60 120 180 240 300 360
0

Figure 69. Circumferential C, distributions at x = 106.6 inches on the nacelle interior for CRM-SHL-
AFC with and without the best-case HELP actuation at 5 angles of attack (M. = 0.2, with
TWICS).
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Figure 70. Spanwise C, distributions at x = 109.2 inches on the pylon for CRM-SHL-AFC with and
without the best-case HELP actuation at 5 angles of attack (M., = 0.2, with TWICS).
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Figure 71. Variations of Aa.c and Agaw. as a function of uncorrected o due to TWICS (M= 0.2).
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Figure 72. Normalized autospectral density for Channels 0 and 1 on the simple-hinged flaps at 77 ~ 0.15 with

and without the best-case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with
TWICS).
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Figure 73. Normalized autospectral density for Channels 2 and 3 on the simple-hinged flaps at 7 ~ 0.24 with
and without the best-case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with
TWICS).
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Figure 74. Normalized autospectral density for Channels 4 and 5 on the simple-hinged flaps at 77 ~ 0.33
with and without the best-case HELP actuation at 8.9° and 17.1° angles of attack (M.. = 0.2, with
TWICS).
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Figure 75. Normalized autospectral density for Channels 6 and 7 on the simple-hinged flaps at 77 ~ 0.33 with
and without the best-case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with
TWICS).
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Figure 76. Normalized autospectral density for Channels 8 and 9 on the simple-hinged flaps at 77 ~ 0.55 with
and without the best-case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with
TWICS).
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Figure 77. Normalized autospectral density for Channels 10 and 11 on the simple-hinged flaps at 7 ~ 0.69 with
and without the best-case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with TWICS).
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Figure 78. Normalized autospectral density for Channels 18 and 19 on the pylon with and without the best-

case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with TWICS).
104



102

104 |
-
T qpe}
| - B
1o 3
o 3
8 =
2 . AFC off 8.9°
Q. - T y &= 0.
& 10°F  —narcon, a=s9°
£ AFC off, = 17.1°
1012" —AFCon, a=17.1°
: Ll el L il L 1 aul Ll
100 10 102 103 104 10°
f (Hz)
(a) Channel 20 (located just below the slatless WUSS)
102
104 |
N T
= 106 |
(D) B
Q E
N 5 B
s 10°F
o L
2 AFC off, o= 8.9°
o) Ey  — , a=8.
GO 1010 —— AFC on, o= 8.9°
YA AFC off, a=17.1°
1012: —AFCon, a=17.1°
: il [ ERR | Lttt ul L aaaul [ EEE |

100 10" 102 100 10*  10°
f(Hz)

(b) Channel 21

Figure 79. Normalized autospectral density for Channels 20 and 21 on the pylon with and without the best-

case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with TWICS).
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Figure 80. Normalized autospectral density for Channels 23 and 24 on the pylon with and without the best-
case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with TWICS).
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Figure 81. Normalized autospectral density for Channels 25 and 26 on the wingtip with and without the
best-case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with TWICS).
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Figure 82. Normalized autospectral density for Channels 27 and 28 on the wingtip with and without the best-
case HELP actuation at 8.9° and 17.1° angles of attack (M. = 0.2, with TWICS).
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Figure 83. Normalized autospectral density for Channel 30 on the wingtip with and without the best-case
HELP actuation at 8.9° and 17.1° angles of attack (M., = 0.2, with TWICS).
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Appendix A.

CRM-SHL-AFC Static Pressure Tap and
Unsteady Pressure Transducer Coordinates
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Table A1. CRM-SHL-AFC Pressure Tap Coordinates on High-Lift Wing
(slat coordinates given in both stowed and deployed positions).

Location | Datafile | Tap Stowed Coordinates Deployed Coordinates
ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)
ME CPP0242 | 4 121.1577 | 12.3000 18.0072
ME 5 ] 100.7010 12.3160 18.6670 Same as stowed coordinates
ME 6* 99.3644 12.2990 17.5283

Slat CPP1041 7 106.1466 17.4501 19.4456 104.4566 18.8128 17.7752

Slat CPP1021 8 105.6767 17.4499 19.3655 104.0608 18.7783 17.5117

Slat CPP1034 | 9 1051115 | 17.4496 19.2469 | 103.5937 | 18.7302 17.1756

Slat CPP1019 | 10 104.4494 | 17.4499 19.0514 103.0692 | 18.6577 16.7326

Slat CPP1011 | M 103.9636 | 17.4495 18.8469 | 102.7088 | 18.5858 16.3548

Slat CPP1039 | 12 103.6373 | 17.4501 18.6434 102.4933 | 18.5187 16.0434

Slat CPP1023 | 13 103.4423 | 17.4488 18.4472 102.3942 | 18.4549 15.7932

Slat CPP1035 | 14 103.3600 | 17.4497 18.3169 | 102.3715 | 18.4152 15.6460

Slat CPP1013 | 15 103.3136 | 17.4515 18.2014 102.3757 | 18.3816 15.5262

Slat CPP1030 | 16 | 103.2882 | 17.4513 18.0483 | 1024139 | 18.3354 15.3830

Slat CPP1012 | 17 103.3471 17.4505 17.8374 102.5519 18.2734 15.2247

Slat CPP0724 | 18 103.5230 | 17.4490 17.6458 | 102.7886 | 18.2190 15.1317

Slat CPPQ743 | 19 103.8121 17.4493 17.4196 103.1424 | 18.1586 15.0549

Slat CPP0841 | 20 104.1182 | 17.4491 17.2210 103.5007 | 18.1063 15.0092

Slat CPP0809 | 21 104.2682 | 17.4489 17.1311 103.6732 | 18.0828 14.9933

Slat 221 | 104.3101 17.4500 171440 | 103.7063 | 18.0886 15.0215

Slat CPP0846 | 23 | 104.0707 | 17.4495 17.4630 | 103.3605 | 18.1775 15.1993

Slat CPP0822 | 24 | 104.7970 | 17.4499 18.7138 | 103.5209 | 18.5653 16.5835

Slat CPP0829 | 25 | 1054736 | 17.4503 19.1400 | 103.9663 | 18.7073 17.2322

Slat CPP1026 | 26 | 106.0820 | 17.4501 19.4365 | 104.4014 | 18.8086 17.7406

ME CPP0243 | 31 135.8089 | 17.4429 17.2155
ME CPP0244 | 32 132.3327 | 17.4499 17.7225
ME CPP0234 | 33 127.6833 | 17.4424 18.3212
ME CPP0221 | 34 123.9717 | 17.4494 18.7515
ME CPP0209 | 35 120.2496 | 17.4456 19.1343
ME CPP0217 | 36 116.5354 | 17.4487 19.4543
ME CPP0230 | 37 112.5771 17.4527 19.6756
ME CPP0205 | 38 110.4971 17.4492 19.7153
ME CPPO706 | 39 109.1857 | 17.4314 19.6900
ME CPP0543 | 40 108.2761 17.4353 19.6494
ME CPP0522 | 41 107.1059 | 17.4370 19.5589
ME CPPO709 | 42 106.0935 | 17.4310 19.3738
ME CPP0535 | 43 106.3730 | 17.4380 19.0598
ME CPP0519 | 44 104.8193 | 17.4347 18.6682
ME CPPO714 | 45 104.5030 | 17.4370 18.3309
ME CPP0555 | 46 104.395 17.756 17.474

ME CPP0836 | 47 104.4015 | 17.4600 17.0351
ME CPP0855 | 48" | 105.8468 | 17.4545 16.3770
ME CPP0851 | 49 108.175 17.448 15.59

ME CPP2002 | 50 114.2195 | 17.4329 14.2075
ME CPP2015 | 51 120.2565 | 17.4324 13.6174
ME CPP2003 | 52* | 126.2907 | 17.4252 13.6838

Same as stowed coordinates

*  Bad pressure ports due to leakage or blockage.
** Exist only on the non-strake piece and not on the strake piece being tested.
i Not available.
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Table A1. Continued.

Location | Datafile | Tap Stowed Coordinates Deployed Coordinates

ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | x (inches)
ME CPP0606 | 53 132.3338 17.4514 14.1352 Same as stowed coordinates
Slat CPP0723 | 81 108.3778 | 22.5990 19.4835 107.0044 | 23.7894 [ 17.2921
ME CPP0232 | 83 126.3502 | 22.5966 19.5109 Same as stowed coordinates
ME CPP0542 | 84 109.2145 | 22.5831 19.4369
Slat CPP0745 | 87 113.9890 | 27.7500 20.2466 112.3393 | 29.0586 18.8330
Slat CPP0750 | 88 113.5218 | 27.7499 20.1750 111.9426 | 29.0268 18.5781
Slat CPP0733 | 89 112.9594 | 27.7501 20.0724 1114716 | 28.9840 18.2568
Slat CPP0722 | 90 112.3032 | 27.7499 19.9121 110.9384 | 28.9216 17.8469
Slat CPP0758 | 91 111.8199 | 27.7491 19.7459 110.5648 | 28.8608 17.5034
Slat CPP0760 | 92 111.4971 27.7490 19.5802 110.3373 | 28.8043 17.2265
Slat CPP0747 | 93 111.2990 | 27.7503 19.4238 110.2197 | 28.7547 17.0088
Slat CPP0739 | 94 111.2167 | 27.7514 19.3193 110.1867 | 28.7229 16.8839
Slat CPPO757 | 95 1111711 27.7521 19.2323 110.1801 28.6967 16.7894
Slat CPP0749 | 96 111.1469 | 27.7520 19.1533 110.1897 | 28.6726 16.7110
Slat CPP0902 | 97 111.2018 | 27.7510 18.8965 110.3424 | 28.5967 16.5113
Slat CPP0752 | 98 111.3614 | 27.7500 18.7650 110.5403 | 28.5603 16.4635
Slat CPPO756 | 99 111.6266 | 27.7489 18.6187 110.8402 | 28.5217 16.4465
Slat CPP0808 | 100 | 111.9781 27.7489 18.4535 111.2264 | 28.4805 16.4485
Slat CPP0804 | 101 | 112.1288 | 27.7482 18.3916 111.3884 | 28.4648 16.4572
Slat CPP0802 | 102 | 111.9355 | 27.7459 18.6600 111.1046 | 28.5380 16.6107
Slat CPP0845 | 103 | 112.1648 | 27.7492 19.2250 111.0875 | 28.7139 17.1943
Slat CPP0850 | 104 | 112.6483 | 27.7497 19.5964 111.3790 | 28.8354 17.7158
Slat CPP0824 | 105 | 113.3215 | 27.7495 19.9609 111.8459 | 28.9584 18.3099
Slat CPP0840 | 106 | 113.9269 | 27.7499 20.1754 112.3112 | 29.0360 18.7457
ME CPP0248 | 111 | 138.7354 | 27.7386 19.0900
ME CPP0226 | 112 | 135.7859 | 27.7409 19.4732
ME CPP0213 | 113 | 131.8643 | 27.7508 19.8995
ME CPP0229 | 114 | 128.7225 | 27.7454 20.1795
ME CPP0201 | 115 | 125.5913 | 27.7445 20.3993
ME CPP0202 | 116 | 1224606 | 27.7514 20.5341
ME CPP0218 | 117 | 119.1293 | 27.7487 20.5574
ME CPP0237 | 118 | 117.3648 | 27.7501 20.5185
ME CPP0541 | 119 | 116.2743 | 27.7257 20.4614
ME CPP0562 | 120 | 115.4816 | 27.7334 20.4032
ME CPP0704 121 114.5075 27.7293 20.3053 Same as stowed coordinates
ME CPP0708 | 122 | 113.6448 | 27.7262 20.0804
ME CPP0561 | 123 | 113.0469 | 27.7356 19.7978
ME CPP0559 | 124 | 1125792 | 27.7329 19.4935
ME CPP0524 | 125 | 1122997 | 27.7312 19.2395
ME CPP0558 | 126 112.05 27.78 18.679
ME CPP0839 | 127 | 112.2339 | 27.7499 18.3494
ME CPP0848 | 128 | 113.4499 | 27.7491 17.9432
ME CPP0828 | 129 | 115.4090 | 27.7494 17.4252
ME CPP2004 | 130 | 120.5032 | 27.7370 16.5098
ME CPP2001 | 131 | 125.5975 | 27.7296 16.1241
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Table A1. Continued.

Location | Datafile | Tap Stowed Coordinates Deployed Coordinates

ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)
ME CPP2018 | 132 | 130.6942 | 27.7335 16.1732 Same as stowed coordinates
ME CPP2016 | 133 | 135.7838 | 27.7429 16.5541
Slat CPPO742 | 161 | 116.2198 | 32.8991 20.3327 | 114.8674 | 34.0497 | 18.3916
ME CPP0247 | 163 | 131.1120 | 32.8987 20.8009
ME CPP0507 | 164* | 116.8723 | 32.9378 20.1371
ME CPP0240 | 171 | 141.4753 | 38.0452 20.6985
ME CPP0211 | 172 | 139.0007 | 38.0424 20.9484
ME CPP0204 | 173 | 135.7127 | 38.0463 21.1981
ME CPP0225 | 174 | 133.0680 | 38.0501 21.3359
ME CPP0216 | 175 | 130.4219 | 38.0499 21.4058
ME CPP0223 | 176 | 127.7850 | 38.0424 21.4006
ME CPP0214 | 177 | 1249740 | 38.0468 21.3125 Same as stowed coordinates
ME CPP0527 | 178 | 123.4741 38.0294 21.2044
ME CPPO711 | 179 | 122.7050 | 38.0296 21.1359
ME CPPO727 | 180 | 122.5663 | 38.0287 21.1225
ME CPPO763 | 181 | 121.0922 | 38.0504 20.9428
ME CPPO735 | 182 | 120.3630 | 38.0494 20.8123
ME CPPO744 | 183 | 119.8543 | 38.0501 20.6758
ME CPPO753 | 184 | 119.4490 | 38.0495 20.5415
ME CPPO755 | 185 | 119.0685 | 38.0611 20.2629
ME CPPO734 | 186 | 118.9798 | 38.0570 20.0408
Slat CPPO737 | 209 | 124.0416 | 43.1718 21.1436 122.7273 | 44.3047 | 19.3666
ME CPP0235 | 211 | 135.9558 | 43.1992 21.8343
ME CPP0556 | 212 | 1245433 | 43.1736 20.9104 Same as stowed coordinates
ME CPPO751 | 213 | 123.7028 | 43.1674 20.2161
Slat CPPO759 | 216 | 129.5677 | 48.3245 21.8186 128.0179 | 49.5755 20.6977
Slat CPPO754 | 217 | 129.1164 | 48.3238 21.7540 127.6310 | 49.5420 20.4589
Slat CPPO761 | 218 | 128.5685 | 48.3230 21.6631 127.1663 | 49.4976 20.1580
Slat CPP0748 | 219 | 127.9363 | 48.3195 21.5312 126.6405 | 49.4357 19.7882
Slat CPP0740 | 220 | 127.5154 | 48.3360 21.4741 126.2801 49.4217 19.5632
Slat CPP0729 | 221 | 127.1549 | 48.3324 21.2629 | 126.0337 | 49.3434 19.2349
Slat CPP0730 | 222* | 126.9669 | 48.3263 21.1396 125.9100 | 49.2945 19.0536
Slat CPP0725 | 223 | 126.8901 48.3284 21.0574 125.8725 | 49.2692 18.9506
Slat CPP0732 | 224 | 126.8504 | 48.3207 21.0042 125.8565 | 49.2445 18.8906
Slat CPP0738 | 225 | 126.8215 | 48.3215 20.9198 | 125.8635 | 49.2186 18.8055
Slat CPP0731 | 226 | 126.8851 48.3267 20.7392 125.9934 | 49.1703 18.6733
Slat CPPQ0728 | 227 | 127.0166 | 48.3160 20.6504 126.1475 | 49.1368 18.6528
Slat CPP0827 | 228 | 127.3030 | 48.3135 20.5350 126.4544 | 49.1075 18.6697
Slat CPP0820 | 229 | 127.6537 | 48.3204 20.4340 126.8153 | 49.0934 18.7224
Slat CPP0852 | 230 | 127.8010 | 48.3213 20.3973 126.9644 | 49.0873 18.7501
Slat CPP0835 | 231 | 127.6459 | 48.2775 20.5016 126.7773 | 49.0730 18.7903
Slat CPP0834 | 232 | 127.7975 | 48.3274 20.9939 | 126.7264 | 49.2752 19.2640
Slat CPP0856 | 233 | 128.2537 | 48.3359 21.2661 127.0366 | 49.3796 19.6825
Slat CPP0801 | 234 | 128.9083 | 48.3289 215675 | 1275150 | 49.4839 20.2113
Slat CPP0819 | 235 | 129.4941 48.3269 21.7591 127.9744 | 49.5575 20.6156

Bad pressure ports due to leakage or blockage.
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Table A1. Continued.

Location | Datafile | Tap Stowed Coordinates Deployed Coordinates

ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)
ME CPP0246 | 241 | 144.2166 | 48.3494 22.0968
ME CPP0206 | 242 | 141.4721 48.2769 22.2859
ME CPP0220 | 243 | 139.2558 | 48.2922 22.3416
ME CPP0208 | 244 | 137.0691 48.3089 22.3431
ME CPP0210 | 245 | 134.8917 | 48.2994 22.2855
ME CPP0222 | 246 | 132.6360 | 48.3494 221132
ME CPP0551 | 247 | 131.3865 | 48.3202 22.0091
ME CPPO719 | 248 | 130.6416 | 48.3337 21.9391
ME CPP0718 | 249 ] 130.1001 48.3270 21.8780
ME CPP0533 | 250 | 129.4269 | 48.3229 21.7242
ME CPP0526 | 251 | 128.8199 | 48.3385 21.4928 Same as stowed coordinates
ME CPP0523 | 252 | 128.3971 48.3221 21.2912
ME CPPO717 | 253 | 128.0658 | 48.3321 21.0855
ME CPP0538 | 254 | 127.8656 | 48.3044 20.9365
ME CPP0547 | 255 | 127.4362 | 48.0029 20.5251
ME CPP0701 | 256 | 127.9747 | 48.5473 20.4258
ME CPP0812 | 257 | 128.6788 | 48.3502 20.2254
ME CPP0803 | 258 | 130.0416 | 48.3502 20.0168
ME CPP2013 | 259 | 133.5746 | 48.3393 19.6633
ME CPP2009 | 260 | 137.1158 | 48.3509 19.5305
ME CPP2012 | 261 | 140.6612 | 48.3384 19.6208
ME CPP2017 | 262 | 144.2137 | 48.3346 19.9522
Slat CPPO741 | 290 | 131.7855 | 53.4487 219138 | 1305122 | 54.5462 | 20.1924
ME CPP0228 | 292 | 1426726 | 53.4675 22.7449 Same as stowed coordinates
ME CPP0549 | 293 | 132.2691 53.4822 21.6752
Slat CPP0726 | 296 | 135.7292 | 58.6238 22.3113 134.4689 | 59.7077 | 20.6346
ME CPP0231 | 298 | 146.0147 | 58.6279 231724 Same as stowed coordinates
ME CPP0560 | 299 | 136.1474 | 58.6516 22.0641
Slat CPP1028 | 302 | 141.1719 | 63.7823 22.9882 139.6832 | 64.9822 21.9318
Slat CPP1048 | 303 | 140.7463 | 63.7712 22.9228 | 139.3191 64.9393 21.7057
Slat CPP1049 | 304 | 140.2318 | 63.7750 22.8322 138.8852 | 64.9004 21.4173
Slat CPP1045 | 305 | 139.6326 | 63.7743 22.7015 | 138.3893 | 64.8424 21.0611
Slat CPP1015 | 306 ] 139.1901 63.7712 22.5727 | 138.0356 | 64.7873 20.7709
Slat CPP0915 | 307 | 138.8944 | 63.7746 22,4477 | 137.8151 64.7438 20.5416
Slat CPP0913 | 308 | 138.7086 | 63.7710 22.3323 137.6905 | 64.6998 20.3673
Slat CPP0914 | 309 | 138.6334 | 63.7789 22.2516 137.6545 | 64.6805 20.2645
Slat CPP0917 | 310 | 138.5907 | 63.7749 22.1891 137.6397 | 64.6564 20.1942
Slat CPP0910 | 311 | 138.5718 | 63.7769 221127 | 137.6528 | 64.6344 20.1197
Slat CPP0746 | 312 | 138.6248 | 63.7742 21.9643 137.7595 | 64.5881 20.0134
Slat CPP0806 | 313 | 138.7319 | 63.7650 21.8941 137.8841 64.5610 19.9987
Slat CPP0863 | 314 | 139.0235 | 63.7861 21.7887 | 138.1942 | 64.5574 20.0195
Slat CPP0817 | 315 | 139.3695 | 63.7790 21.6988 | 138.5451 64.5332 20.0840
Slat CPP0813 | 316 | 139.5151 63.7862 21.6700 138.6902 | 64.5355 20.1160
Slat CPP0821 | 317 | 139.3306 | 63.7121 21.9012 138.4231 64.5302 20.2631
Slat CPP0823 | 318 | 139.5094 | 63.7851 22.2034 138.4744 | 64.6971 20.5763
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Table A1. Continued.

Location | Datafile | Tap Stowed Coordinates Deployed Coordinates

ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)
Slat CPP0857 | 319 | 139.9431 63.7873 22.4636 138.7681 64.7912 20.9772
Slat CPP0825 | 320 | 140.5641 63.7770 22.7472 139.2225 | 64.8860 214779
Slat CPP0844 | 321 | 141.1139 | 63.7881 22.9272 139.6549 | 64.9674 21.8537
ME CPP0207 | 327 | 153.5897 | 63.7978 23.5213
ME CPP0236 | 328 | 151.2492 | 63.7152 23.6300
ME CPP0212 | 329 | 149.3142 | 63.7535 23.6267
ME CPP0203 | 330 | 147.4501 63.7432 23.5740
ME CPP0227 | 331 | 145.6085 | 63.7873 23.4202
ME CPP0521 | 332 | 143.6231 63.7742 23.2652
ME CPP0548 | 333* | 1425804 | 63.7804 23.1556
ME CPP0545 | 334 | 141.9395 | 63.7763 23.0815
ME CPP0516 | 335 | 141.4642 | 63.7786 23.0047
ME CPP0513 | 336 | 140.8890 | 63.7639 22.8384
ME CPP0506 | 337 | 140.3786 | 63.7758 22.6289 Same as stowed coordinates
ME CPP0501 | 338 | 140.0144 | 63.7721 22.4476
ME CPP0517 | 339 | 139.7344 | 63.7744 22.2707
ME CPP0546 | 340 | 139.5568 | 63.7798 22.1169
ME CPP0515 | 341 | 139.3994 | 63.7805 21.8407
ME CPP0544 | 342 | 139.5065 | 63.7895 21.6860
ME CPP0861 | 343 | 140.2517 | 63.8021 21.5496
ME CPP0842 | 344 | 141.4256 | 63.7969 21.4361
ME CPP2006 | 345 | 144.4547 | 63.7977 21.2487
ME CPP2005 | 346 | 147.5049 | 63.7936 21.2273
ME CPP2008 | 347 | 150.5351 63.7970 21.3749
ME CPP2007 | 348 | 153.5815 | 63.7912 21.7037
Slat CPP1022 | 376 | 143.5401 68.9139 23.0943 142.3113 | 69.9677 | 21.4948
ME CPP0238 | 378 | 152.7118 | 68.8859 24.0010 Same as stowed coordinates
ME CPP0510 | 379 | 143.8765 | 68.9295 22.8274
Slat CPP1042 | 382 | 147.4370 | 74.0713 23.4892 146.2246 | 751102 | 21.9208
ME CPP0241 | 384 | 156.0772 | 74.0804 24.3088 Same as stowed coordinates
ME CPP0710 | 385 | 147.7512 | 74.0670 23.2271
Slat CPP1038 | 388 | 152.7944 | 79.2364 24.1541 151.3663 | 80.3848 231712
Slat CPP1025 | 389 | 152.3908 | 79.2231 24.0907 | 151.0213 | 80.3411 22.9563
Slat CPP1009 | 390 | 151.9042 | 79.2276 24.0028 | 150.6119 | 80.3044 22.6814
Slat CPP1010 | 391 | 151.3325 | 79.2223 23.8778 | 150.1384 | 80.2446 22.3427
Slat CPP1014 | 392 | 150.9029 | 79.2275 23.7526 149.7959 | 80.1989 22.0584
Slat CPP0904 | 393 | 150.6249 | 79.2300 23.6398 | 149.5867 | 80.1588 21.8471
Slat CPP0909 | 394 | 150.4424 | 79.2184 23.5382 149.4589 | 80.1114 21.6884
Slat CPP0903 | 395 | 150.3774 | 79.2189 23.4662 149.4280 | 80.0881 21.5995
Slat CPP0912 | 396 | 150.3433 | 79.2223 23.4020 149.4225 | 80.0707 21.5290
Slat CPP0916 | 397 | 150.3258 | 79.2219 23.3090 149.4432 | 80.0414 214414
Slat CPP0907 | 398 | 150.3871 79.2228 23.2163 149.5358 | 80.0158 21.3857
Slat CPP1043 | 399 | 150.4847 | 79.2236 23.1474 149.6522 | 79.9983 21.3653
Slat CPP1032 | 400 | 150.7791 79.2155 23.0418 | 149.9621 79.9669 21.3956
Slat CPP0805 | 401 | 151.0882 | 79.2212 22.9744 150.2716 | 79.9607 21.4609

Bad pressure ports due to leakage or blockage.
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Table A1. Continued.

Location Data file TapID Stowed Coordinates Deployed Coordinates

ID x (inches) | y(inches) | z(inches) R x(inches) | y(inches) | z(inches)
Slat CPP0862 | 402 151.2336 | 79.2353 | 22.9531 150.4142 | 79.9719 | 21.4974
Slat CPP0628 | 403 151.0264 | 79.2078 | 23.2186 | 150.1175 | 80.0207 | 21.6514
Slat CPP0847 | 404 151.2029 79.229 234117 | 150.2046 80.105 21.8842
Slat CPP0810 | 405 151.6297 | 79.2374 | 23.6656 | 150.4951 80.2028 22.275
Slat CPP0837 | 406 152.2081 79.2369 | 23.9215 | 150.9225 | 80.2973 | 22.7316
Slat CPP0816 | 407 152.741 79.2279 | 24.0978 | 151.3389 80.358 23.1032
ME CPP0219 | 413 162.9655 | 79.2442 | 24.6652
ME CPP0224 | 414 161.0087 | 79.2455 | 24.6857
ME CPP0239 | 415 150.4537 | 79.2425 | 24.6648
ME CPP0215 | 416 157.8817 | 79.2479 24612
ME CPP0245 | 417 156.3218 | 79.2394 | 24.5215
ME CPP0530 | 418 154.6409 | 79.2294 | 24.3753
ME CPP0502 | 419 153.7753 | 79.2203 | 24.2791
ME CPP0505 | 420 153.245 79.2192 24.208
ME CPP0540 | 421 152.8552 | 79.2216 | 24.1193
ME CPP0557 | 422* 152.363 79.2271 | 23.9543
ME CPP0525 | 423 151.9356 | 79.2147 | 23.7761 .
ME | CPP0528 | 424 | 1516337 | 79.224 | 236178 Same as stowed coordinates
ME CPP0702 | 425 151.3985 79.22 23.4671
ME CPP0503 | 426 151.2552 | 79.2274 | 23.3406
ME CPP0553 | 427 1511209 | 79.2326 | 23.1096
ME CPP0705 | 428 151.207 79.2493 | 22.9806
ME CPP0843 | 429 151.8329 | 79.2492 | 22.8655
ME CPP0858 | 430 152.8105 | 79.2491 | 22.7805
ME CPP0838 | 431 155.35 79.2492 | 22.6863
ME CPP2010 | 432 157.8773 | 79.2404 | 22.7379
ME CPP2011 433 160.4079 | 79.2442 | 22.8931
ME CPP2014 | 434 162.9619 | 79.2396 | 23.1782
Slat CPP1020 | 462 155.2349 | 84.3781 24.278 154.0545 | 85.3874 | 22.776
ME CPP0322 | 463 172.675 84.3728 | 24.3149
ME CPP0443 | 464 170.3531 84.4155 | 24.7281
ME CPP0437 465 167.5768 84.4093 | 24.9685 Same as stowed coordinates
ME CPP0233 | 466 162.8903 | 84.3978 | 25.0229
ME CPP0508 | 467 1555809 | 84.3789 | 24.0433
Slat CPP1002 | 468 159.1443 | 895195 | 24.6814 | 157.9742 | 905176 | 23.2191
ME CPP0351 469 175.3344 | 89.5585 | 24.7541
ME CPP0627 | 470 1731724 | 89.5407 | 25.1322
ME CPP0426 471 170.6093 89.5366 25.351 Same as stowed coordinates
ME CPP0447 | 472 166.24 89.5349 25.382
ME CPP0537 | 473 159.4519 | 89.5272 | 24.4449
Slat CPP1016 | 474 164.4355 | 94.6716 25.335 163.0586 | 95.7745 | 24.4366
Slat CPP1037 | 475 164.0416 | 94.6722 | 25.2734 | 162.7231 95.7449 | 24.2232
Slat CPP1027 | 476 163.5678 | 94.6721 25.191 162.3228 | 95.7059 | 23.9596
Slat CPP1008 | 477 163.0405 | 94.6716 25.08 161.8848 | 95.6562 | 23.6496
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Table A1. Continued.

Location Datafile | Tap Stowed Coordinates Deployed Coordinates

ID ID x (inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)
Slat CPP1046 | 478 | 162.6427 | 94.6694 24.9721 161.5638 | 95.6097 23.3953
Slat CPP1024 | 479 | 162.3738 | 94.6668 24.8720 161.3574 | 95.5688 23.2002
Slat CPP0911 | 480 | 162.2144 | 94.6730 24.7829 161.2475 | 955429 23.0565
Slat CPP0905 | 481 162.1442 | 94.6733 24.7222 161.2074 | 955226 22.9754
Slat CPP0906 | 482 | 162.1056 | 94.6706 246729 161.1913 | 955039 22.9178
Slat CPP0908 | 483 | 162.0861 94.6745 24.6025 161.2017 | 95.4855 22.8477
Slat CPPO736 | 484 | 162.1383 | 94.6752 24.4999 161.2899 | 95.4564 22.7798
Slat CPP1029 | 485 | 162.2505 | 94.6872 24.4481 161.4140 | 954553 22.7769
Slat CPP1040 | 486 | 1625228 | 94.6722 24.3597 161.6962 | 954219 22.8151
Slat CPP0807 | 487 | 162.8276 | 94.6790 24.3045 161.9971 95.4204 22.8890
Slat CPP0831 | 488 | 1629290 | 94.6772 24.2901 162.0952 | 954172 22.9181
Slat CPP0814 | 489 | 162.7436 | 94.6505 24.5204 161.8323 | 954567 23.0503
Slat CPP0832 | 490 | 162.9181 94.6814 24.6827 161.9308 | 95.5407 23.2528
Slat CPP0811 | 491 163.3195 | 94.6856 24.9045 162.2104 | 95.6241 23.6066
Slat CPP0629 | 492 | 163.8751 94.6886 25.1283 162.6299 | 95.7113 24.0251
Slat CPP0818 | 493 | 164.3665 | 94.6868 25.2801 163.0187 | 95.7702 24.3566
ME CPP0355 | 494* | 177.9936 | 94.7057 25.1968
ME CPP0321 | 495 | 177.3752 | 94.6789 25.3558
ME CPP0363 | 496 | 176.7309 | 94.6987 25.4557
ME CPP0318 | 497 | 175.9918 | 94.6869 255373
ME CPP0446 | 498 | 174.8445 | 94.6880 25.6479
ME CPP0405 | 499 | 173.6288 | 94.6843 25.7358
ME CPP0422 | 500 | 1724390 | 94.6896 25.7801
ME CPP0421 | 501 170.8569 | 94.6943 25.7838
ME CPP0442 | 502 | 169.5783 | 94.6925 25.7519
ME CPP0438 | 503 | 168.3155 | 94.6859 25.6930
ME CPP0439 | 504 | 167.0549 | 94.6899 25.6082
ME CPP0529 | 505 | 166.1299 | 94.6842 25.5311
ME CPP0504 | 506 | 165.3148 | 94.6845 25.4421
ME CPP0536 | 507 | 164.8058 | 94.6811 25.3730
ME CPP0712 508 164.4573 94.6849 25.2902 Same as stowed coordinates
ME CPP0511 | 509* | 163.9924 | 94.6765 25.1418
ME CPP0509 | 510 | 163.5922 | 94.6743 24.9837
ME CPP0520 | 511 163.2992 | 94.6840 24.8393
ME CPP0518 | 512 | 163.0999 | 94.6719 24.7251
ME CPP0539 | 513 | 162.7174 | 94.3838 245729
ME CPP0720 | 514 | 162.7544 | 94.5815 24.3898
ME CPPO721 | 515 | 162.0863 | 94.6710 24.6295
ME CPP0849 | 516 | 163.5058 | 94.6979 24.2257
ME CPP0853 | 517 | 164.4177 | 94.6988 24.1652
ME CPP0833 | 518 | 166.2855 | 94.6883 24.1386
ME CPP0325 | 519 | 168.3277 | 94.6993 24.1934
ME CPP0330 | 520 | 170.3894 | 94.6977 24.3639
ME CPP0344 | 521 171.2581 94.6987 24.4666
ME CPP0315 | 522 | 1724486 | 94.6988 246346
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Table A1. Continued.

Location Datafile | Tap Stowed Coordinates Deployed Coordinates

ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)
ME CPP0334 | 523 | 175.6183 | 94.6989 25.1482
ME CPP0360 | 524 | 176.6483 | 94.7010 25.2599 Same as stowed coordinates
ME CPP0311 | 525 | 177.2670 | 94.7362 25.2962
ME CPP0310 | 526 | 177.7526 | 94.6925 25.2530
Slat CPP1033 | 527 | 166.9489 | 99.8187 254750 165.8076 | 100.7893 | 24.0834
ME CPP0304 | 528* | 180.6573 | 99.8640 25.6364
ME CPP0320 | 529 | 178.8220 | 99.8405 25.9414
ME CPP0425 | 530 | 176.6507 99.8373 26.1217 Same as stowed coordinates
ME CPP0419 | 531 | 172.9343 | 99.8463 26.1309
ME CPPO715 | 532 | 167.1695 | 99.8342 25.2378
Slat CPP1050 | 533 | 172.1826 | 104.9702 | 26.1334 170.8375 | 106.0454 | 25.2818
Slat CPP1001 | 534 | 171.8118 | 104.9689 | 26.0722 170.5228 | 106.0147 | 25.0787
Slat CPP1047 | 535 | 171.3631 | 104.9747 | 25.9889 170.1463 | 105.9818 | 24.8228
Slat CPP1031 | 536 | 170.8538 | 104.9698 | 25.8801 169.7235 | 105.9292 | 24.5233
Slat CPP1018 | 537 | 170.4587 | 104.9730 | 25.7749 169.4044 | 105.8886 | 24.2709
Slat CPP1017 | 538 | 170.1999 | 104.9809 | 25.6801 169.2061 | 105.8597 | 24.0815
Slat CPP1036 | 539 | 170.0418 | 104.9792 | 25.6056 169.0909 | 105.8308 | 23.9532
Slat CPP1003 | 540 | 169.9725 | 104.9696 | 25.5562 169.0462 | 105.8045 | 23.8851
Slat CPP1004 | 541 | 169.9431 | 104.9741 25.5165 169.0354 | 105.7959 | 23.8375
Slat CPP1007 | 542 | 169.9232 | 104.9784 | 25.4247 169.0539 | 105.7713 | 23.7486
Slat CPP0762 | 543 | 169.9606 | 104.9657 | 25.3723 169.1075 | 105.7443 | 23.7220
Slat CPP1005 | 544 | 170.1016 | 104.9698 | 25.3117 169.2606 | 105.7338 | 23.7255
Slat CPP1044 | 545 | 170.3441 | 104.9758 | 25.2508 169.5067 | 105.7280 | 23.7694
Slat CPP0815 | 546 | 171.1110 | 104.9850 | 25.7350 170.0172 | 105.9068 | 24.4975
Slat CPP0826 | 547 | 171.6404 | 104.9866 | 25.9323 1704231 | 105.9839 | 24.8828
Slat CPP0859 | 548 | 1721175 | 104.9818 | 26.0745 170.8024 | 106.0366 | 25.2010
ME CPP0331 | 549* | 183.3129 | 105.0082 | 26.0920
ME CPP0319 | 550 | 182.7855 | 104.9830 | 26.2067
ME CPP0312 | 551 | 182.2353 | 104.9784 | 26.2783
ME CPP0313 | 552 | 181.6461 | 104.9945 | 26.3446
ME CPP0349 | 553 | 180.6385 | 105.0233 | 26.4383
ME CPP0445 | 554 | 179.6669 | 104.9966 | 26.5002
ME CPP0429 | 555 | 178.6676 | 104.9921 26.5386
ME CPP0415 | 556 | 177.3542 | 104.9889 | 26.5404
ME CPP0434 | 557 | 176.2856 | 104.9910 | 26.5030
ME CPP0417 | 558 175.2337 104.9982 26.4421 Same as stowed coordinates
ME CPPQ0707 | 559 | 174.1616 | 104.9845 | 26.3523
ME CPP0554 | 560 | 173.4032 | 104.9841 26.2724
ME CPP0563 | 561 | 172.7200 | 104.9825 | 26.1877
ME CPP0703 | 562 | 172.2962 | 104.9927 | 26.0987
ME CPP0713 | 563 | 172.0039 | 104.9829 | 26.0159
ME CPP0532 | 564 | 171.6066 | 104.9749 | 25.8827
ME CPP0550 | 565 | 171.2812 | 104.9737 | 25.7564
ME CPP0531 | 566 | 171.0426 | 104.9769 | 25.6455
ME CPP0512 | 567 | 170.8574 | 104.9801 25.5349
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Table A1. Concluded.

Location Datafile | Tap Stowed Coordinates Deployed Coordinates
ID ID | x(inches) | y(inches) | z(inches) | x(inches) | y(inches) | z(inches)

ME CPP0534 | 568 | 170.7438 | 104.9833 | 25.4467

ME CPP0552 | 569 | 170.6459 | 104.9847 | 25.2959

570 Not available

ME CPP0860 | 571 171.198 104.99 25.141

ME CPP0830 | 572 171.959 104.992 25.107

ME CPP0854 | 573 173.503 104.989 25.101

ME CPP0343 | 574 | 175.2267 | 104.9991 25.1910 Same as stowed coordinates
ME CPP0324 | 575 | 176.9557 | 104.9853 | 25.3495

ME CPP0314 | 576 | 178.6687 | 104.9901 255909

ME CPP0326 | 577 | 179.8738 | 105.0215 | 25.8030

ME CPP0358 | 578 | 181.3111 | 105.0192 | 26.0214

ME CPP0352 | 579 | 182.1823 | 104.9894 | 26.1155

ME CPP0309 | 580 | 182.6602 | 104.9965 | 26.1354

ME CPP0361 | 581 183.0201 | 104.9839 | 26.1232

Slat CPP1006 | 582 | 174.7484 | 110.1282 | 26.2623 | 173.6397 | 111.0687 | 24.9371
ME CPP0350 | 583 | 185.9568 | 110.1722 | 26.5816

ME CPP0307 | 584 | 184.4675 | 110.1418 | 26.7329

ME CPP0435 | 585 | 182.6902 | 110.1466 | 26.8431

ME CPP0433 | 586 | 179.6336 | 110.1464 | 26.8337

ME CPPO716 | 587 | 174.8920 | 110.1194 | 26.0332

ME CPP0440 | 588*? | 188.659 115.302 27.0463 Same as stowed coordinates
ME CPP0441 | 589 187.281 115.299 27.076

ME CPP0424 | 590 185.664 115.298 27.107

ME CPP0444 | 591 182.887 115.299 27.062

ME CPP0436 | 592 178.322 115.301 26.537

ME CPP0901 | 593 177.778 115.296 26.307

Bad pressure ports due to leakage or blockage.
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Table A2. CRM-SHL-AFC Pressure Tap Coordinates on Simple-Hinged Flaps in Deployed Position.

Datafile | Tap X y z Datafile | Tap X y z

ID ID (inches) | (inches) | (inches) ID D (inches) | (inches) | (inches)
CPP0142 | 3001 | 143.6492 | 13.5786 | 9.5367 CPP0253 | 3046 | 139.7941 | 27.6017 | 18.9188
CPP0143 | 3002 | 141.0966 | 12.4310 | 14.0517 CPP0602 | 3047 | 142.9886 | 27.8822 | 16.7014
CPP0102 | 3003 | 140.2919 | 12.1538 | 15.0984 CPP0611 | 3048 | 143.8742 | 28.1227 | 15.8888
CPP0354 | 3004 | 144.2191 | 16.1508 | 10.1354 CPP0609 | 3049 | 144.7382 | 28.3606 | 15.0635
CPP0107 | 3005 | 141.5999 | 15.0075 | 14.5903 CPP0623 | 3050 | 145.5765 | 28.6104 | 14.2083
CPP0622 | 3006 | 144.7435 | 18.7013 | 10.6990 CPP0317 | 3051 | 146.1699 | 28.8007 | 13.5440
CPP0139 | 3007 | 144.6144 | 18.6416 | 10.9773 CPP0624 | 3052 | 147.1689 | 31.5711 | 13.3437
CPP0147 | 3008 | 144.3201 | 18.5106 | 11.5047 CPP0127 | 3053 | 144.4488 | 30.4682 | 17.6534
CPP0109 | 3009 | 144.0182 | 18.3758 | 12.0239 CPP0329 | 3054 | 147.5870 | 34.1309 | 13.8165
CPP0140 | 3010 | 143.5580 | 18.1831 | 12.7923 CPP0154 | 3055 | 144.8589 | 33.0356 | 18.1586
CPP0401 | 3011 | 143.1800 | 18.0182 | 13.3992 CPP0316 | 3056 | 148.0017 | 36.7229 | 14.2857
CPP0137 | 3012 | 142.6091 | 17.7886 | 14.3101 CPP0149 | 3057 | 145.2687 | 35.6219 | 18.6161
CPP0145 | 3013 | 142.0959 | 17.5821 | 15.1202 CPP0301 | 3058 | 148.3822 | 39.2943 | 14.7258
CPP0148 | 3014 | 142.0631 | 19.8807 | 16.3995 CPP0103 | 3059 | 148.2739 | 39.2399 | 15.0142
CPP0141 | 3015* | 141.8066 | 19.8842 | 16.6677 CPP0402 | 3060 | 147.9815 | 39.1137 | 155463
CPP0136 | 3016 | 141.5671 | 19.8986 | 16.8263 CPP0153 | 3061 | 147.6715 | 38.9925 | 16.0596
CPP0163 | 3017 | 141.3271 | 19.9297 | 16.9300 CPP0151 | 3062 | 147.1839 | 38.7898 | 16.8034
CPP0101 | 3018 | 140.9655 | 19.9854 | 17.0115 CPP0159 | 3063 | 146.7802 | 38.6285 | 17.4034
CPP0138 | 3019* | 139.6463 | 20.2043 | 17.2695 CPP0119 | 3064 | 146.1828 | 38.4013 | 18.2870
CPP0134 | 3020 | 138.3209 | 20.4257 | 17.5298 CPP0152 | 3065 | 145.6450 | 38.1926 | 19.0782
CPP0618 | 3021 | 141.0119 | 17.6141 | 14.4741 CPP0106 | 3066 | 144.5251 | 34.3589 | 19.2693
CPP0616 | 3022 | 141.8744 | 17.8486 | 13.6767 CPP0104 | 3067 | 144.2555 | 34.3669 | 19.5193
CPP0625 | 3023 | 142.7311 | 18.0795 | 12.8511 CPP0125 | 3068 | 144.0102 | 34.3869 | 19.6580
CPP0601 | 3024 | 143.5617 | 18.3194 | 12.0105 CPP0150 | 3069 | 143.7487 | 34.4249 | 19.7466
CPP0605 | 3025 | 144.1671 | 18.5192 | 11.3653 CPP0144 | 3070 | 143.3859 | 34.4848 | 19.8110
CPP0603 | 3026 | 145.2613 | 21.2680 | 11.2553 CPP0157 | 3071 | 142.3230 | 34.6679 | 19.9898
CPP0133 | 3027 | 142.5899 | 20.1505 | 15.6312 CPP0156 | 3072 | 141.2214 | 34.8488 | 20.1721
CPP0619 | 3028 | 145.7620 | 23.8255 | 11.7980 CPP0333 | 3073 | 144.6473 | 38.2100 | 18.5736
CPP0158 | 3029 | 143.0722 | 22.7367 | 16.1500 CPP0308 | 3074 | 145.5450 | 38.4457 | 17.7835
CPP0612 | 3030 | 146.2458 | 26.3729 | 12.3232 CPP0327 | 3075 | 146.4177 | 38.6886 | 16.9862
CPP0263 | 3031 | 143.5415 | 25.3104 | 16.6622 CPP0306 | 3076 | 147.2635 | 38.9296 | 16.1502
CPP0608 | 3032 | 146.7159 | 28.9927 | 12.8433 CPP0332 | 3077 | 147.8863 | 39.1288 | 15.4448
CPP0250 | 3033 | 146.5921 | 28.9334 | 13.1179 CPP0323 | 3078 | 148.7454 | 41.8778 | 15.1525
CPP0254 | 3034 | 146.2829 | 28.7992 | 13.6439 CPP0121 | 3079 | 146.0218 | 40.7781 | 19.5202
CPP0260 | 3035 | 145.9675 | 28.6574 | 14.1534 CPP0610 | 3080 | 149.4431 | 44.7569 | 15.7954
CPP0255 | 3036 | 145.4767 | 28.4697 | 14.9215 CPP0116 | 3081 | 146.6957 | 43.3161 | 19.8687
CPP0249 | 3037 | 145.0796 | 28.3128 | 15.5282 CPP0161 | 3082 | 145.6973 | 42.7328 | 20.8528
CPP0251 | 3038 | 144.4844 | 28.0786 | 16.4321 CPP0328 | 3083 | 150.8572 | 47.2639 | 16.1808
CPP0252 | 3039 | 143.9573 | 27.8765 | 17.2335 CPP0110 | 3084 | 148.0535 | 45.6774 | 20.1354
CPP0256 | 3040 | 143.2827 | 27.1102 | 17.9552 CPP0614 | 3085 | 152.3148 | 49.8199 | 16.5808
CPP0257 | 3041 | 143.0099 | 27.1157 | 18.1914 CPP0112 | 3086 | 152.1705 | 49.6655 | 16.8311
CPP0258 | 3042 | 142.7708 | 27.1395 | 18.3263 CPP0146 | 3087 | 151.8850 | 49.4721 | 17.3067
CPP0261 | 3043 | 142.5118 | 27.1682 | 18.4146 CPP0113 | 3088 | 151.5722 | 49.2907 | 17.7616
CPP0259 | 3044 | 142.1601 | 27.2244 | 18.4833 CPP0160 | 3089 | 151.0731 | 49.0187 | 18.4248
CPP0262 | 3045 | 140.9677 | 27.4280 | 18.7036 CPP0118 | 3090 | 150.6706 | 48.8168 | 18.9510

*  Bad pressure ports due to leakage or blockage.
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Table A2. Concluded.

Datafile | Tap X y z Datafile | Tap X y z
ID ID | (inches) | (inches) | (inches) ID ID (inches) | (inches) | (inches)

CPP0129 | 3091 | 150.0612 | 48.5114 | 19.7394 CPP0162 | 3129 | 155.9901 | 63.0127 | 23.2436

CPP0117 | 3092 | 149.5226 | 48.2296 | 20.4236 CPP0345 | 3130 | 157.3920 | 63.9087 | 21.8026

CPP0122 | 3093 | 149.2504 | 48.0915 | 20.7750 CPP0302 | 3131 | 158.1831 | 64.1192 | 21.1950

CPP0123 | 3094 | 149.5610 | 49.4973 | 21.6065 CPP0620 | 3132 | 158.9612 | 64.3897 | 20.5969

CPP0132 | 3095 | 149.3897 | 49.5900 | 21.7400 CPP0337 | 3133 | 159.6732 | 64.5634 | 19.9102

CPP0130 | 3096 | 149.1951 | 49.6944 | 21.8388 CPP0347 | 3134 | 160.2055 | 64.7753 | 19.3405

CPP0124 | 3097 | 148.9247 | 49.8479 | 21.9003 CPP0341 | 3135 | 161.9721 | 67.5455 | 19.0937

CPP0114 | 3098 | 148.7514 | 49.9776 | 21.9432 CPP0108 | 3136 | 159.6386 | 66.2471 | 22.3402

CPP0120 | 3099 | 148.5916 | 50.0250 | 21.9691 CPP0346 | 3137 | 163.3284 | 70.0888 | 19.4356

CPP0613 | 3100 | 148.6164 | 48.5341 | 20.0563 CPP0131 | 3138 | 161.0577 | 68.8302 | 22.5772

CPP0615 | 3101 | 149.5081 | 48.7757 | 19.3526 CPP0342 | 3139 | 164.6906 | 72.6648 | 19.7740

CPP0621 | 3102 | 150.3775 | 49.0142 | 18.6241 CPP0432 | 3140 | 162.4794 | 71.4267 | 22.8153

CPP0607 | 3103 | 151.2029 | 49.2680 | 17.8560 CPP0359 | 3141 | 166.0136 | 75.1950 | 20.0994

CPP0626 | 3104 | 151.8068 | 49.5267 | 17.2344 CPP0456 | 3142 | 163.8862 | 74.0147 | 23.0652

CPP0604 | 3105 | 153.6950 | 52.3128 | 16.9494 CPP0305 | 3143 | 167.3787 | 77.7612 | 20.4411

CPP0115 | 3106 | 150.9885 | 50.7870 | 20.7225 CPP0452 | 3144 | 165.2958 | 76.6106 | 23.3155

CPP0617 | 3107 | 155.1020 | 54.8574 | 17.3238 CPP0335 | 3145 | 168.7213 | 80.3351 | 20.7701

CPP0128 | 3108 | 152.4562 | 53.3564 | 21.0099 CPP0459 | 3146 | 168.6376 | 80.2255 | 20.9706

CPP0303 | 3109 | 156.4909 | 57.3612 | 17.6913 CPP0455 | 3147 | 168.4419 | 80.0852 | 21.3044

CPP0126 | 3110 | 153.9060 | 55.9244 | 21.2980 CPP0403 | 3148 | 168.2158 | 79.9509 | 21.6338

CPP0336 | 3111 | 157.8837 | 59.9262 | 18.0520 CPP0423 | 3149 | 167.8609 | 79.7608 | 22.1017

CPP0105 | 3112 | 155.3515 | 58.4943 | 21.5649 CPP0460 | 3150 | 167.5562 | 79.6125 | 22.4949

CPP0339 | 3113 | 159.2449 | 62.4502 | 18.4015 CPP0448 | 3151 | 167.1113 | 79.3934 | 23.0494

CPP0414 | 3114 | 156.7923 | 61.0783 | 21.8251 CPP0453 | 3152 | 166.7167 | 79.2060 | 23.5439

CPP0340 | 3115 | 160.6227 | 64.9934 | 18.7562 CPP0450 | 3153 | 166.5142 | 79.1008 | 23.7867

CPP0409 | 3116 | 160.5168 | 64.8921 | 18.9864 CPP0457 | 3154 | 164.1913 | 75.5917 | 24.0243

CPP0155 | 3117 | 160.2698 | 64.7198 | 19.4014 CPP0458 | 3155 | 164.0642 | 75.6594 | 24.1200

CPPO111 | 3118 | 159.9940 | 64.5607 | 19.8002 CPP0449 | 3156 | 163.8889 | 75.7601 | 24.2025

CPP0408 | 3119 | 159.5529 | 64.3235 | 20.3818 CPP0454 | 3157 | 163.6964 | 75.8682 | 24.2422

CPP0406 | 3120 | 159.1987 | 64.1457 | 20.8364 CPP0404 | 3158 | 163.5433 | 75.9300 | 24.2601

CPP0416 | 3121 | 158.6587 | 63.8765 | 21.5245 CPP0428 | 3159 | 163.4391 | 75.9797 | 24.2788

CPP0412 | 3122 | 158.1832 | 63.6421 | 22.1278 CPP0348 | 3160 | 166.0735 | 79.4178 | 23.2532

CPP0413 | 3123 | 157.9407 | 63.5192 | 22.4327 CPP0338 | 3161 | 166.7078 | 79.5990 | 22.7801

CPP0420 | 3124 | 156.8648 | 62.5248 | 22.9575 CPP0356 | 3162 | 167.3424 | 79.7739 | 22.2696

CPP0407 | 3125 | 156.7202 | 62.6174 | 23.0613 CPP0353 | 3163 | 167.9431 | 79.9581 | 21.7247

CPP0418 | 3126 | 156.5531 | 62.7012 | 23.1306 CPP0362 | 3164 | 168.3853 | 80.1346 | 21.2522

CPP0410 | 3127 | 156.3159 | 62.8412 | 23.1861 CPP0357 | 3165 | 170.0526 | 82.8629 | 21.1008

CPP0411 | 3128 | 156.1229 | 62.9307 | 23.2190 CPP0451 | 3166 | 168.1171 | 81.7801 | 23.7792
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Table A3. CRM-SHL-AFC Pressure Tap Coordinates on Fuselage.

Datafile | Tap X y z Datafile | Tap X y z

ID ID (inches) | (inches) | (inches) ID ID (inches) | (inches) | (inches)
CPP1935 | 801 236144 | 6.9834 | 25.6164 CPP1924 | 833 | 1324825 | 6.9923 | 9.0288
CPP1934 | 802 236159 | 7.7770 | 22.9953 CPP1902 | 834 | 1424950 | 7.0051 | 32.1347
CPP1936 | 803 236189 | 6.9686 | 16.4741 CPP1912 | 835 | 1425000 | 11.5589 | 25.9981
CPP1933 | 804* | 445985 | 7.0039 | 31.8566 CPP1052 | 836 | 142.5007 | 12.1556 | 22.9982
CPP1937 | 805 44,6054 | 11.9910 | 22.9942 CPP1051 | 837 | 1425014 | 11.9980 | 20.0016
CPP1928 | 806 445998 | 7.0011 | 12.1401 CPP1916 | 838 | 142.5024 | 11.8456 | 17.9947
CPP1930 | 807 63.3022 | 7.0071 | 32.1335 CPP1053 | 839 | 142.4857 | 11.4467 | 10.9334
CPP1931 | 808 63.3000 | 12.1679 | 23.0000 CPP1925 | 840 | 1424937 | 6.9568 | 9.0448
CPP1938 | 809 63.3005 | 7.0052 | 12.1141 CPP1917 | 841 | 149.4970 | 7.0031 | 32.1127
CPP1940 | 810 93.0032 | 7.0088 | 32.1228 CPP1906 | 842 | 149.4949 | 11.5737 | 26.0050
CPP1055 | 811 92.9894 | 12.2102 | 23.0116 CPP1905 | 843 | 149.5028 | 12.1544 | 22.9972
CPP1929 | 812 92.9882 | 7.0034 | 10.4211 CPP1904 | 844 | 149.5003 | 11.9997 | 20.0029
CPP1932 | 813 99.7004 | 7.0263 | 32.1395 CPP1915 | 845 | 149.5044 | 11.9118 | 17.9962
CPP1054 | 814 99.6951 | 11.5956 | 26.0091 CPP1908 | 846 | 149.5041 | 11.8693 | 14.0030
CPP1056 | 815 99.6928 | 12.1991 | 23.0029 CPP1914 | 847 | 149.4997 | 10.5960 | 11.0105
CPP0462 | 816 99.6964 | 12.0998 | 19.9974 CPP1909 | 848 | 149.5000 | 6.9863 | 9.2636
CPP1939 | 817 99.6809 | 11.0694 | 10.9564 CPP1907 | 849 | 1559282 | 6.9131 | 32.1536
CPP1927 | 818 99.6954 | 7.0003 | 9.2170 CPP1913 | 850 | 155.9084 | 12.1436 | 22.9697
CPP1926 | 819 | 106.4071 | 7.0306 | 32.1432 CPP1903 | 851* | 155.9286 | 11.4584 | 18.0249
CPP1061 | 820 | 106.4106 | 11.6076 | 26.0267 CPP1910 | 852 | 155.9422 | 11.1256 | 13.9812
CPP1062 | 821 | 106.4049 | 12.2145 | 23.0223 CPP1911 | 853 | 156.5016 | 6.9910 | 10.0130
CPP1063 | 822 | 106.3990 | 12.0770 | 19.9967 CPP1918 | 854 | 1854998 | 6.9979 | 32.0818
CPP1921 | 823 | 106.3602 | 11.8235 | 10.9009 CPP1919 | 855 | 185.5158 | 12.0956 | 22.9829
CPP1923 | 824 | 106.3792 | 6.9844 | 9.0148 CPP1901 | 856 | 185.5005 | 7.0004 | 12.1435
CPP1949 | 825 | 121.2476 | 7.0165 | 32.1451
CPP1057 | 826 | 121.2490 | 12.1873 | 23.0041
CPP1922 | 827 | 121.2418 | 6.9999 | 9.0264
CPP0461 | 828 | 1324962 | 7.0140 | 32.1326
CPP1060 | 829 | 132.5017 | 11.5843 | 26.0144
CPP1059 | 830 | 132.4993 | 12.1749 | 23.0003
CPP1058 | 831 | 1324972 | 12.0305 | 20.0004
CPP1920 | 832 | 132.4834 | 11.7928 | 10.9380

%

Bad pressure ports due to leakage or blockage.
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Table A4. CRM-SHL-AFC Pressure Tap Coordinates on Nacelle/Pylon.

T Nacelle internal pressure ports.
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Datafile | Tap X y z Datafile | Tap X y z

ID ID (inches) | (inches) | (inches) ID ID (inches) | (inches) | (inches)
CPP1717 | 701 | 109.2734 | 36.9210 | 17.5800 CPP1730 | 733 | 98.0403 | 45.5616 | 10.5610
CPP1719 | 702 | 109.2671 | 37.8850 | 18.4379 CPP1738 | 734 | 99.4264 | 45.9113 | 10.5600
CPP1720 | 703 | 109.2055 | 39.1006 | 17.8244 CPP1722 | 735 | 101.2955 | 46.2214 | 10.5812
CPP1744 | 704 | 99.9534 | 31.4993 | 11.8501 CPP1740 | 736 | 103.5440 | 46.4598 | 10.4934
CPP1714 | 705 | 99.9631 | 32.8514 | 14.3588 CPP1755 | 737 | 106.0754 | 46.6071 | 10.4522
CPP1733 | 706 | 99.9012 | 35.0511 | 16.1579 CPP1747 | 738 | 108.7654 | 46.6337 | 10.3785
CPP1734 | 707 | 99.8458 | 37.7852 | 16.9982 CPP1728 | 739 | 97.5611 | 39.1967 | 2.9762
CPP1743 | 708 | 99.7360 | 40.5749 | 16.7614 CPP1721 | 740 | 97.7371 | 39.2116 | 2.7314
CPP1736 | 709 | 99.5987 | 43.1238 | 15.4704 CPP1723 | 741 | 985321 | 39.2798 | 2.4416
CPP1737 | 710 | 994717 | 44.9971 | 13.3342 CPP1739 | 742 | 99.8713 | 39.3472 | 2.1898
CPP1751 | 711+ | 106.8884 | 32.3704 | 8.9618 CPP1716 | 743 | 101.6735 | 39.4327 | 1.9882
CPP1754 | 712% | 106.9715 | 33.7346 | 13.7125 CPP1759 | 744 | 103.8265 | 39.4937 | 1.8570
CPP1741 | 713t | 106.6241 | 42.8616 | 14.7085 CPP1748 | 745 | 106.2608 | 39.5999 | 1.8106
CPP1763 | 714t | 106.4451 | 452210 | 10.3027 CPP1746 | 746 | 108.8149 | 39.6964 | 1.8561
CPP1756 | 715t | 106.3884 | 43.7071 | 5.6230 CPP1708 | 747+ | 97.7527 | 32.3896 | 9.1906
CPP1750 | 716% | 106.5055 | 39.4364 | 3.3629 CPP1706 | 748+ | 99.3125 | 32.7324 | 9.1873
CPP1760 | 717+ | 106.6914 | 34.8013 | 4.7000 CPP1729 | 749+ | 101.7329 | 32.6135 | 9.1164
CPP1725 | 718 | 97.4939 | 31.9500 | 9.1497 CPP1762 | 750t | 104.5514 | 32.4479 | 9.0263
CPP1715 | 719 | 97.6964 | 31.6932 | 9.1269 CPP1701 | 751 | 97.3242 | 37.8403 | 15.5212
CPP1705 | 720 | 98.5318 | 31.4122 | 9.0710 CPP1703 | 752+ | 98.9930 | 37.9195 | 15.3924
CPP1732 | 721 | 99.9417 | 31.1652 | 9.0133 CPP1707 | 753t | 101.5170 | 37.9770 | 15.7413
CPP1724 | 722 | 101.8312 | 30.9957 | 8.9291 CPP1753 | 754t | 104.4984 | 38.0438 | 16.0299
CPP1757 | 723 | 104.0958 | 30.9181 | 8.8502 CPP1727 | 755+ | 97.3150 | 44.5202 | 10.5118
CPP1761 | 724 | 106.6374 | 30.9590 | 8.8040 CPP1702 | 756+ | 98.9055 | 44.2960 | 10.4291
CPP1758 | 725 | 109.2931 | 31.1362 | 8.7454 CPP1731 | 7571 | 101.2798 | 44.5971 | 10.3774
CPP1712 | 726 | 97.0143 | 37.8082 | 16.0370 CPP1745 | 7581 | 104.0827 | 44.9620 | 10.3524
CPP1710 | 727 | 97.3675 | 37.7705 | 16.3466 CPP1704 | 7591 | 97.8222 | 39.1661 | 3.3871
CPP1711 | 728 | 98.7128 | 37.7686 | 16.7713 CPP1713 | 7601 | 99.2508 | 39.1341 | 3.7841
CPP1742 | 729 | 100.7727 | 37.7991 | 17.1423 CPP1726 | 7611 | 101.5151 | 39.2278 | 3.7860
CPP1752 | 730 | 103.1242 | 37.8636 | 17.3843 CPP1749 | 7621 | 104.1611 | 39.3411 | 3.5706
CPP1735 | 731 | 97.0357 | 44.9569 | 10.5198 CPP1718 | 763 | 103.2594 | 37.8437 | 17.4051
CPP1709 | 732 | 97.2278 | 45.2211 | 10.5467




Table A5S. CRM-SHL-AFC Unsteady Pressure Transducer Coordinates.

Location iﬁill;l:rl x (inches) y (inches) z (inches)
0 142.195 18.539 15.458
1 144.761 19.608 11.295
Inboard 2 144.104 28.846 17.488
flap 3 146.730 29.901 13.413
4 145.753 39.167 19.332
5 148.389 40.217 15.281
6 149.944 49.156 20.719
7 152.506 50.502 17.318
Outboard 8 158.659 64.592 22.364
flap 9 160.899 65.754 19.420
10 167.179 80.159 23.770
11 169.011 81.114 21.379
18 116.968 37.283 18.652
19 117.142 37.176 18.380
20 118.413 37.225 18.400
Pylon 21 119.241 38.816 19.067
22% 119.135 39.283 18.621
23 115.700 39.603 16.969
24 116.619 39.631 16.995
25 180.217 115.703 26.805
26 180.535 115.920 26.548
Wingtip 27 179.331 115.871 26.370
28 187.416 115.448 27.082
29%* 188.301 114.860 27.012
30 178.129 115.446 26.175

*  Bad channel.
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Appendix B.

CRM-SHL-AFC Aerodynamic Data Tables
with Wall Correction for Runs 45 to 172

125



Table B1. Aerodynamic Data Summary for Run 45 with TWICS.

Run No. a Qoo Re NPR m

(Configuration) | (deg) | (psf) M (x108) | (avg) | (Ibm/s) Cu Cz CL Cn Co
-3.87 | 5826 | 02011 | 1.386 | 1.0 0 0 0 0.2671 | -0.1832 | 0.1387

-3.38 | 5821 [02010 | 1.381 | 1.0 0 0 0 0.3217 | -0.1815 | 0.1363

281 | 5825 |02011 | 1.380 | 1.0 0 0 0 0.3942 | -0.1852 | 0.1342

230 | 5820 |02010 | 1.378 | 1.0 0 0 0 0.4609 | -0.1901 | 0.1337

.76 | 5815 | 02009 | 1.376 | 1.0 0 0 0 05340 | -0.1972 | 0.1352

122 | 5824 |02011 | 1376 | 1.0 0 0 0 05959 | -0.2025 | 0.1339

073 | 5821 |02010 | 1.375 | 1.0 0 0 0 0.6591 | -0.2086 | 0.1355

015 | 5831 |02012 | 1375 | 1.0 0 0 0 0.7215 | -0.2120 | 0.1369

032 | 5822 | 02010 | 1.371 | 1.0 0 0 0 0.7794 | -0.2201 | 0.1389

242 | 5819 | 02010 | 1.369 | 1.0 0 0 0 0.9491 | -0.2048 | 0.1438

447 | 5820 | 02010 | 1.367 | 1.0 0 0 0 11063 | -0.1843 | 0.1527

662 | 58.16 | 02009 | 1.366 | 1.0 0 0 0 1.2630 | -0.1600 | 0.1656

763 | 57.82 | 02003 | 1.361 | 1.0 0 0 0 1.3392 | -0.1454 | 0.1743

867 | 5831 | 02012 | 1.365 | 1.0 0 0 0 14120 | -0.1306 | 0.1821

968 | 58.09 | 02008 | 1.362 | 1.0 0 0 0 14909 | -0.1195 | 0.1928

1071 | 58.04 | 0.2007 | 1.360 | 1.0 0 0 0 15637 | -0.1073 | 0.2039

1178 | 5820 | 0.2010 | 1.361 | 1.0 0 0 0 16377 | -0.0913 | 0.2154

45 1277 | 5821 | 02010 | 1.360 | 1.0 0 0 0 16982 | -0.0771 | 0.2256
13.83 | 58.11 | 0.2008 | 1.357 | 1.0 0 0 0 1.7669 | -0.0607 | 0.2378

 (AFCeoff, 14.85 | 58.16 | 0.2009 | 1.357 | 1.0 0 0 0 1.8264 | -0.0463 | 0.2497
increasing @) | 4599 | 5853 | 02016 | 1.360 | 1.0 0 0 0 1.8846 | -0.0314 | 0.2623
16.41 | 5829 | 0.2011 | 1.356 | 1.0 0 0 0 19172 | -0.0241 | 0.2688

16.93 | 5846 | 0.2014 | 1357 | 1.0 0 0 0 1.9450 | -0.0160 | 0.2747

17.42 | 5845 | 0.2014 | 1356 | 1.0 0 0 0 1.9753 | -0.0059 | 0.2807

17.92 | 5837 | 02013 | 1355 | 1.0 0 0 0 2.0002 | 0.0005 | 0.2999

1847 | 58.90 | 0.2022 | 1.360 | 1.0 0 0 0 2.0279 | 0.0088 | 0.3090

18.95 | 5841 | 02013 | 1353 | 1.0 0 0 0 2.0460 | 0.0165 | 0.3160

19.44 | 5830 | 02012 | 1352 | 1.0 0 0 0 2.0469 | 0.0208 | 0.3221

19.97 | 5854 | 0.2016 | 1.354 | 1.0 0 0 0 2.0335 | 00134 | 0.3329

2051 | 5847 | 02014 | 1352 | 1.0 0 0 0 20175 | -0.0041 | 0.3612

2096 | 5891 |02022 | 1.356 | 1.0 0 0 0 2.0209 | -0.0049 | 0.3755

2146 | 5881 | 02020 | 1.354 | 1.0 0 0 0 20215 | -0.0012 | 0.3930

21.95 | 5868 | 02018 | 1.351 | 1.0 0 0 0 2.0248 | 0.0057 | 0.4085

2243 | 5873 | 02019 | 1.351 | 1.0 0 0 0 2.0458 | -0.0061 | 0.4137

2291 | 5860 | 02017 | 1.349 | 1.0 0 0 0 20162 | 00252 | 0.4352

2343 | 5875 | 02019 | 1.350 | 1.0 0 0 0 19764 | 0.0254 | 0.4494

2397 | 58.84 | 02021 | 1.349 | 1.0 0 0 0 1.9363 | 0.0266 | 0.4749
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Table B2. Aerodynamic Data Summary for Run 46 with TWICS.

Run No. a Qoo Re NPR m

(Configuration) | (deg) | (psf) M (x108) | (avg) | (Ibm/s) Cu Ca CL Cn Co
2397 | 5865 |0.2018 | 1.346 | 1.0 0 0 0 1.9389 | 0.0292 | 0.4731

2337 | 5868 |0.2018 | 1.345 | 1.0 0 0 0 19751 | 0.0383 | 0.4501

2295 | 5870 |0.2018 | 1.345 | 1.0 0 0 0 | 20133 | 0.0243 | 0.4408

2244 | 5875 | 02019 | 1.346 | 1.0 0 0 0 | 20275 | 0.0124 | 0.4226

2195 | 5861 | 02017 | 1.344 | 1.0 0 0 0 | 20354 | -0.0009 | 0.4039

2144 | 5851 | 02015 | 1.342 | 1.0 0 0 0 | 20326 | -0.0070 | 0.3882

20.97 | 58.37 | 02013 | 1.340 | 1.0 0 0 0 | 20204 | 0.0105 | 0.3739

2042 | 5853 | 02016 | 1.341 | 1.0 0 0 0 | 20168 | 0.0118 | 0.3577

19.90 | 5835 | 0.2012 | 1339 | 1.0 0 0 0 | 20376 | 0.0089 | 0.3312

19.36 | 58.19 | 0.2009 | 1.337 | 1.0 0 0 0 | 20523 | 00169 | 0.3210

1891 | 5833 | 02012 | 1338 | 1.0 0 0 0 | 20488 | 0.0115 | 03155

18.43 | 58.09 | 0.2008 | 1.335 | 1.0 0 0 0 | 20302 | 0.0042 | 03078

17.88 | 5839 | 0.2013 | 1338 | 1.0 0 0 0 | 20030 | -0.0053 | 0.2986

17.46 | 5838 | 0.2013 | 1.337 | 1.0 0 0 0 1.9779 | -0.0115 | 0.2918

16.89 | 5844 | 0.2014 | 1338 | 1.0 0 0 0 19462 | -0.0211 | 0.2828

16.39 | 58.19 | 0.2009 | 1.334 | 1.0 0 0 0 1.9186 | -0.0280 | 0.2756

1589 | 58.33 | 0.2012 | 1336 | 1.0 0 0 0 18871 | -0.0355 | 0.2684

46 14.83 | 5840 | 02013 | 1336 | 1.0 0 0 0 18225 | -0.0511 | 0.2533
AFC-of 13.83 | 58.19 | 0.2009 | 1.333 | 1.0 0 0 0 17619 | -0.0663 | 0.2404
o 1272 | 5828 | 02011 | 1334 | 1.0 0 0 0 16952 | -0.0812 | 0.2263
decreasing @) | 1175 | 5825 | 02010 | 1333 | 10 0 0 0 16343 | -0.0945 | 0.2151
1071 | 5824 | 0.2010 | 1333 | 1.0 0 0 0 15603 | -0.1090 | 0.2033

966 | 5828 |02011 | 1333 | 1.0 0 0 0 14898 | -0.1220 | 0.1920

867 | 5833 [02012 | 1333 | 1.0 0 0 0 14131 | -0.1325 | 0.1826

761 | 5829 | 02011 | 1332 | 1.0 0 0 0 13368 | -0.1444 | 0.1736

661 | 5835 |02012 | 1333 | 1.0 0 0 0 12621 | -0.1576 | 0.1662

454 | 5835 | 02012 | 1332 | 10 0 0 0 11102 | -0.1831 | 0.1523

240 | 5825 [02010 | 1.331 | 1.0 0 0 0 | 09481 | -0.2049 | 0.1429

034 | 5832 [02012 | 1331 | 1.0 0 0 0 | 07796 | -0.2204 | 0.1381

015 | 5817 |02009 | 1.329 | 1.0 0 0 0 | 07206 | -0.2130 | 0.1369

079 | 5827 |02011 | 1330 | 1.0 0 0 0 | 06501 | -0.2091 | 0.1353

137 | 5829 | 02011 | 1330 | 1.0 0 0 0 | 05770 | 0.2013 | 0.1337

A.74 | 5822 02010 | 1329 | 1.0 0 0 0 | 05364 | -0.1982 | 0.1346

224 | 5826 |02010 | 1.329 | 1.0 0 0 0 | 04709 | -0.1930 | 0.1344

276 | 5826 | 02010 | 1.329 | 1.0 0 0 0 | 04032 | -0.1876 | 0.1340

340 | 5827 | 02011 | 1329 | 1.0 0 0 0 | 03206 | -0.1834 | 0.1361

385 | 5829 | 02011 | 1329 | 1.0 0 0 0 | 02718 | -0.1896 | 0.1380
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Table B3. Aerodynamic Data Summary for Run 47 with TWICS.

Run No.

a

Qo

Re

NPR

m

(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
389 | 5798 | 0.2006 | 1334 | 10 | O 0 0| 02681 | -0.1870 | 0.132
039 | 5786 | 02004 | 1331 | 10 | 0 0 0 | 07872 | 02183 | 0.1309
240 | 5840 | 02008 | 1332 | 10 | 0 0 0 | 09518 | -0.2014 | 0.1448
456 | 5808 | 02008 | 1331 | 10 | o0 0 0 | 11205 | -0.1790 | 0.1548
658 | 57.94 | 02005 | 1329 | 10 | 0 0 0 | 12717 | -0.1568 | 0.1673
761 | 5779 | 02003 | 1327 | 10 | 0 0 0 | 13519 | -0.1441 | 0.1752
866 | 57.93 | 02005 | 1327 | 10 | 0 0 0 | 14208 | -0.1325 | 0.1839
969 | 57.95 | 0.2006 | 1326 | 10 | 0 0 0 | 15104 | -0.1200 | 0.1947
1072 | 5802 | 02007 | 1326 | 10 | o0 0 0 | 15848 | -0.1087 | 0.2052
s 174 | 5781 02003 | 1323 | 10 | o0 0 0 | 16570 | -0.0043 | 02157
1277 | 5792 | 02005 | 1324 | 10 | o0 0 0 | 17237 | -0.0790 | 0.2067
(AFC-off with | 1384 | 57.98 | 02006 | 132¢ | 10 | 0 0 0 | 17936 | -0.0628 | 0.2390
floorBLRS) | 1485 | 5803 | 02007 | 1324 | 10 | 0 0 0 | 18517 | -0.0480 | 0.2500
1588 | 5790 | 02005 | 1322 | 10 | o0 0 0 | 19091 | -0.0321 | 02632
1636 | 5779 | 02003 | 1320 | 10 | o0 0 0 | 19398 | -0.0238 | 0.2699
16.90 | 5789 | 02005 | 1321 | 10 | 0 0 0 | 19697 | -0.0147 | 0.2767
1740 | 5824 | 02011 | 1324 | 10 | o0 0 0 | 19955 | -0.0037 | 0.2039
17.94 | 5804 | 02007 | 1320 | 10 | o0 0 0 | 2028 | 00073 | 0.3029
1841 | 5799 | 02006 | 1319 | 10 | 0 0 0 | 20499 | 0.0162 | 03108
1893 | 5796 | 02006 | 1317 | 10 | 0 0 0 | 20645 | 0.0253 | 03187
1943 | 5848 | 02015 | 1323 | 10 | o0 0 0 | 20714 | 00323 | 0.3256
19.95 | 5832 02012 | 1321 | 10 | o0 0 0 | 20684 | 0.0332 | 0.3348

Table B4. Aerodynamic Data Summary for Run 52 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (ps]) Mo | 109 | avg) | (omis) | G« | O | & | G | Oo
389 | 5055 | 0.2031 | 1387 | 10 | O 0 0| 02683 | -0.1840 | 0.1375
037 | 5770 | 01998 | 1356 | 10 | 0 0 0 | 07871 | 02229 | 0.1383
245 | 5742 | 01993 | 1351 | 10 | o0 0 0 | 09550 | -0.2063 | 0.1436
452 | 5836 | 02010 | 135 | 10 | o0 0 0 | 11158 | -0.1873 | 0.1530
660 | 5838 | 0.2010 | 1358 | 10 | 0 0 0 | 12717 | -0.1655 | 0.1658
761 | 5814 | 02006 | 1354 | 10 | 0 0 0 | 13469 | -0.1549 | 0.1734
868 | 5851 | 02013 | 1353 | 10 | 0 0 0 | 14243 | 0.1426 | 0.1818
969 | 5841 | 02011 | 1351 | 10 | 0 0 0 | 15048 | -0.1329 | 0.1926
1074 | 5822 | 02008 | 1349 | 10 | o0 0 0 | 15816 | -0.1219 | 0.2036
176 | 5830 | 02009 | 1350 | 10 | o0 0 0 | 16502 | -0.1081 | 02135
52 1278 | 5843 | 02011 | 1347 | 10 | o0 0 0 | 17193 | -0.0051 | 0.2246
prcon | 1R | 8839 (01| 136 | 10 | o 0 0 | 17862 | -0.0805 | 0.2368
1486 | 5836 | 02010 | 1345 | 10 | o0 0 0 | 18454 | 0.0864 | 0.2483
1588 | 5809 | 02005 | 1341 | 10 | 0 0 0 | 19046 | -0.0521 | 0.2609
1642 | 5850 | 02013 | 1346 | 10 | o0 0 0 | 1931 | -0.0446 | 02678
16.92 | 5846 | 02012 | 1343 | 10 | 0 0 0 | 19658 | -0.0359 | 0.2745
1740 | 5855 | 02013 | 1343 | 10 | 0 0 0 | 19883 | -0.0259 | 0.2801
17.93 | 5844 02012 | 1382 | 10 | o0 0 0 | 20197 | -0.0192 | 0.3008
1844 | 5861 | 02015 | 1344 | 10 | 0 0 0 | 20420 | 00114 | 0300
18.96 | 5852 | 02013 | 133 | 10 | 0 0 0 | 20518 | -0.0034 | 03164
1943 | 5888 | 02019 | 1343 | 10 | 0 0 0 | 20524 | -0.0006 | 0.3227
19.94 | 5851 | 02013 | 133 | 10 | o0 0 0 | 20384 | -0.0045 | 03313

128




Table B5. Aerodynamic Data Summary for Run 54 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
3.85 | 5845 | 02012 | 1350 | 10 | O 0 0| 0279 | 0.1878 | 0.1357
039 | 5816 | 02007 | 1345 | 10 | o 0 0 | 07870 | 0.2224 | 0.1343
248 | 5820 | 02008 | 1344 | 10 | o 0 0 | 09586 | 02073 | 0.1412
452 | 5826 | 02000 | 1344 | 10 | o 0 0 | 11165 | -0.1874 | 0.1505
660 | 5840 | 02011 | 1346 | 10 | o 0 0 | 12743 | 01656 | 0.163
764 | 5845 | 02007 | 1342 | 10 | o0 0 0 | 135% | 01553 | 0.1726
864 | 5803 | 02005 | 1340 | 10 | o 0 0 | 14274 | 01432 | 0.1804
9071 | 5805 | 02005 | 1339 | 10 | o 0 0 | 15102 | 01336 | 0.1917
1072 | 5828 | 02000 | 1341 | 10 | o 0 0 | 15845 | 01220 | 0.2024
1175 | 5847 | 02012 | 1343 | 10 | o 0 0 | 16553 | -0.1085 | 0.2127
54 1278 | 5832 | 02010 | 1341 | 10 | o 0 0 | 17221 | 0.0044 | 02239
1382 | 5843 | 02012 | 1342 | 10 | o 0 0 | 17893 | -0.0809 | 0.2365
(AFC-off, repeal) | 1466 | 5837 | 02011 | 1340 | 10 | o 0 0 | 18492 | 0.0662 | 0.2484
15.88 | 5823 | 02008 | 1338 | 10 | o 0 0 | 19083 | 0.0515 | 0.2606
16.38 | 5845 | 02012 | 1339 | 10 | o 0 0 | 19357 | 0.0442 | 0.2668
16.92 | 5849 | 02013 | 1339 | 10 | o 0 0 | 19644 | 0.0347 | 02737
1740 | 5881 | 02018 | 1343 | 10 | o 0 0 | 19907 | 0.0256 | 0.2800
17.93 | 5861 | 02015 | 1340 | 10 | o 0 0 | 20207 | 00178 | 0.3005
1844 | 5837 | 02011 | 1337 | 10 | o 0 0 | 20381 | 0.0098 | 0.3084
18.93 | 5863 | 02015 | 1339 | 10 | o 0 0 | 20490 | 00033 | 0.3155
1944 | 5837 | 02010 | 133 | 10 | o 0 0 | 20508 | 00020 | 0.3224
19.94 | 5842 | 02011 | 1337 | 10 | o 0 0 | 20308 | -00055 | 03320

Table B6. Aerodynamic Data Summary for Run 57 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (geg) | (ps) | M- | x109) | (avg) | (b | O | O G| G| G
371 | 5850 | 0.2011 | 1386 | 155 | 062 | 00136 | 0099 | 06691 | -0.2903 | 0.1529
051 | 5840 | 02000 | 1384 | 155 | 062 | 0.0136 | 0.0096 | 1.1072 | -0.3034 | 0.1638
260 | 5846 | 02010 | 1384 | 155 | 063 | 00138 | 0.1001 | 12790 | -0.2875 | 0.1760
467 | 5840 | 02009 | 1382 | 155 | 063 | 0.0137 | 0.1004 | 14411 | -02702 | 0.19%6
673 | 5843 | 02010 | 1381 | 155 | 063 | 0.0138 | 01006 | 15931 | -0.2458 | 0.2089
774 | 5864 | 02014 | 1383 | 155 | 063 | 0.0137 | 0.1001 | 16702 | -0.2360 | 0.2202
881 | 5835 | 02008 | 1379 | 156 | 063 | 0.0137 | 01006 | 1.7533 | -0.2256 | 0.2329
085 | 5839 | 02000 | 1379 | 152 | 061 | 00132 | 0.0963 | 18180 | -0.2008 | 0.2430
1086 | 5833 | 02008 | 1377 | 151 | 061 | 0.0130 | 0.0949 | 18866 | -0.1980 | 0.2540
1188 | 5827 | 02007 | 1376 | 151 | 060 | 0.0127 | 00943 | 19513 | -0.1841 | 0.2645
57 1294 | 5825 | 02007 | 1375 | 151 | 060 | 0.0129 | 0.0950 | 20215 | -0.1705 | 0.2770
HELpae) | 13%5 | 8864|0201 | 1379 | 152 | 061 | 00130 | 00049 | 20808 | 01562 | 02876
1499 | 5871 | 02015 | 1379 | 152 | 061 | 0.0129 | 00948 | 2.1426 | -0.1396 | 0.3003
16.02 | 5848 | 02011 | 1376 | 153 | 061 | 0.0132 | 00971 | 22030 | -0.1238 | 0.3143
1651 | 5861 | 02013 | 1376 | 154 | 062 | 0.0134 | 00988 | 22320 | -0.1151 | 0.3207
17.05 | 5846 | 02010 | 1374 | 156 | 063 | 0.0140 | 01021 | 2.2569 | -0.1063 | 0.3267
1752 | 5881 | 02017 | 1377 | 157 | 064 | 0.0140 | 01030 | 2.2480 | -0.1017 | 0.3405
18.04 | 5863 | 02013 | 1374 | 158 | 064 | 0.0140 | 01036 | 2.2538 | -0.0939 | 0.3459
18.54 | 5866 | 02014 | 1374 | 158 | 063 | 0.0138 | 0.1028 | 2.2546 | -0.0867 | 0.3502
19.04 | 5857 | 02012 | 1372 | 158 | 064 | 0.0142 | 0.1045 | 22323 | -0.0827 | 0.3534
1950 | 5863 | 02013 | 1372 | 158 | 064 | 0.0142 | 01047 | 21671 | -0.1134 | 0.3679
19.99 | 5003 | 02021 | 1376 | 158 | 064 | 0.0138 | 01028 | 2.1451 | -0.1251 | 0.3865
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Table B7. Aerodynamic Data Summary for Run 59 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo

-3.64 | 5849 | 0.2011 | 1.331 1.94 0.79 0.0205 | 0.1598 | 0.7899 | -0.3151 | 0.1542

0.58 58.61 | 0.2013 | 1.330 1.94 0.80 0.0207 | 0.1609 | 1.2023 | -0.3196 | 0.1692

2.63 58.33 | 0.2008 | 1.326 1.94 0.79 0.0206 | 0.1619 | 1.3714 | -0.3048 | 0.1841

473 58.34 | 0.2008 | 1.324 1.95 0.80 0.0207 | 0.1629 | 1.5323 | -0.2861 | 0.1996

6.77 58.48 | 0.2011 | 1.325 1.96 0.80 0.0205 | 0.1633 | 1.6832 | -0.2626 | 0.2182

7.81 58.12 | 0.2004 | 1.321 1.95 0.80 0.0208 | 0.1644 | 1.7698 | -0.2536 | 0.2315

8.85 58.65 | 0.2014 | 1.324 1.96 0.80 0.0202 | 0.1625 | 1.8485 | -0.2419 | 0.2436

9.88 58.02 | 0.2003 | 1.317 1.95 0.80 0.0207 | 0.1652 | 1.9246 | -0.2308 | 0.2559

10.91 | 5857 | 0.2012 | 1.321 1.95 0.80 0.0207 | 0.1642 | 1.9944 | -0.2181 | 0.2675

59 11.93 | 57.82 | 0.1999 | 1.312 1.95 0.80 0.0207 | 0.1660 | 2.0648 | -0.2051 | 0.2801
1298 | 58.70 | 0.2015 | 1.321 1.95 0.80 0.0207 | 0.1633 | 2.1266 | -0.1913 | 0.2916

(HELP-8C) 14.00 | 5850 | 0.2011 | 1.318 1.95 0.80 0.0207 | 0.1638 | 2.1887 | -0.1774 | 0.3032
156.02 | 5849 | 0.2011 | 1.318 1.96 0.81 0.0209 | 0.1653 | 2.2431 | -0.1637 | 0.3151

16.06 | 5840 | 0.2009 | 1.317 1.95 0.79 0.0205 | 0.1628 | 2.2961 | -0.1456 | 0.3274

16.54 | 58.66 | 0.2014 | 1.319 1.95 0.79 0.0202 | 0.1612 | 2.3251 | -0.1370 | 0.3340

17.09 | 58.63 | 0.2013 | 1.317 1.94 0.80 0.0207 | 0.1620 | 2.3208 | -0.1290 | 0.3487

17.56 | 58.67 | 0.2014 | 1.317 1.95 0.79 0.0203 | 0.1608 | 2.3272 | -0.1218 | 0.3520

18.07 | 58.81 | 0.2016 | 1.318 1.94 0.79 0.0202 | 0.1591 | 2.3229 | -0.1141 | 0.3550

18.56 | 58.81 | 0.2016 | 1.317 1.94 0.79 0.0205 | 0.1603 | 2.3108 | -0.1073 | 0.3571

19.05 | 58.78 | 0.2016 | 1.315 1.94 0.78 0.0201 | 0.1580 | 2.2661 | -0.1120 | 0.3600

19.52 | 58.83 | 0.2017 | 1.315 1.94 0.78 0.0200 | 0.1578 | 2.2056 | -0.1485 | 0.3825

20.02 | 58.79 | 0.2016 | 1.315 1.94 0.78 0.0202 | 0.1582 | 2.2087 | -0.1471 | 0.3969

Table B8. Aerodynamic Data Summary for Run 60 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo

-3.73 | 5841 | 0.2011 | 1.312 1.24 0.44 0.0074 | 0.0576 | 0.5316 | -0.2621 | 0.1433

0.48 58.44 | 0.2011 | 1.309 1.25 0.44 0.0075 | 0.0585 | 0.9855 | -0.2842 | 0.1473

2.54 58.14 | 0.2006 | 1.305 1.25 0.44 0.0075 | 0.0588 | 1.1681 | -0.2700 | 0.1604

4.64 58.38 | 0.2010 | 1.305 1.26 0.45 0.0077 | 0.0594 | 1.3341 | -0.2524 | 0.1754

6.70 58.29 | 0.2009 | 1.304 1.26 0.45 0.0077 | 0.0598 | 1.4903 | -0.2314 | 0.1911

7.71 58.47 | 0.2012 | 1.306 1.26 0.45 0.0075 | 0.0590 | 1.5615 | -0.2205 | 0.2000

8.73 58.32 | 0.2009 | 1.302 1.24 0.43 0.0071 | 0.0561 | 1.6298 | -0.2065 | 0.2083

9.78 58.42 | 0.2011 | 1.303 1.24 0.43 0.0070 | 0.0559 | 1.7046 | -0.1927 | 0.2195

10.81 | 58.17 | 0.2007 | 1.300 1.24 0.43 0.0072 | 0.0567 | 1.7767 | -0.1800 | 0.2305

60 11.83 | 5845 | 0.2012 | 1.303 1.24 0.43 0.0071 | 0.0564 | 1.8430 | -0.1647 | 0.2413
1288 | 58.71 | 0.2016 | 1.304 1.25 0.45 0.0077 | 0.0591 | 1.9110 | -0.1516 | 0.2528

(HELP-8C) 13.90 | 58.27 | 0.2009 | 1.299 1.24 0.43 0.0071 | 0.0565 | 1.9655 | -0.1333 | 0.2625
14.94 | 5843 | 0.2011 | 1.301 1.24 0.43 0.0071 | 0.0565 | 2.0269 | -0.1155 | 0.2744

156.96 | 5847 | 0.2012 | 1.301 1.24 0.43 0.0071 | 0.0565 | 2.0794 | -0.0986 | 0.2871

16.44 | 5854 | 0.2014 | 1.302 1.25 0.43 0.0072 | 0.0571 | 2.1031 | -0.0906 | 0.2925

16.98 | 5843 | 0.2012 | 1.297 1.26 0.44 0.0074 | 0.0589 | 2.1302 | -0.0825 | 0.3102

1748 | 58.64 | 0.2015 | 1.299 1.29 0.46 0.0080 | 0.0623 | 2.1638 | -0.0776 | 0.3195

18.02 | 58.66 | 0.2016 | 1.300 1.29 0.46 0.0081 | 0.0627 | 2.1770 | -0.0689 | 0.3265

18.48 | 58.66 | 0.2016 | 1.299 1.29 0.46 0.0079 | 0.0623 | 2.1774 | -0.0607 | 0.3296

19.00 | 58.72 | 0.2017 | 1.300 1.25 0.43 0.0071 | 0.0571 | 2.1531 | -0.0472 | 0.3310

19.47 | 58.60 | 0.2014 | 1.298 1.25 0.44 0.0072 | 0.0575 | 2.1019 | -0.0740 | 0.3448

10.96 | 58.70 | 0.2016 | 1.299 1.26 0.43 0.0071 | 0.0572 | 2.0833 | -0.0914 | 0.3651
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Table BY9. Aerodynamic Data Summary for Run 61 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (psf) M., (x 108) | (avg) | (Ibm/s) Cu Cx Gt Cn Co

370 | 5844 | 02012 | 1.293 | 2.29 0.48 0.0108 | 0.1169 | 0.6435 | -0.2292 | 0.1570

0.52 58.24 | 0.2008 | 1.290 | 2.18 0.46 0.0101 | 0.1057 | 1.0749 | -0.2465 | 0.1681

2.58 58.31 | 0.2009 | 1.290 | 2.22 0.46 0.0103 | 0.1087 | 1.2505 | -0.2343 | 0.1809

4.65 58.42 | 0.2011 | 1.290 | 219 0.46 0.0102 | 0.1061 | 1.4047 | -0.2164 | 0.1945

6.73 58.28 | 0.2009 | 1.288 | 2.19 0.46 0.0102 | 0.1066 | 1.5613 | -0.1936 | 0.2125

7.75 58.47 | 0.2012 | 1.290 | 2.20 0.46 0.0101 | 0.1059 | 1.6429 | -0.1835 | 0.2240

8.78 58.36 | 0.2010 | 1.289 | 2.25 0.47 0.0105 | 0.1119 | 1.7313 | -0.1753 | 0.2372

9.81 58.58 | 0.2014 | 1.200 | 2.28 0.48 0.0107 | 0.1145 | 1.8114 | -0.1636 | 0.2488

10.86 | 58.32 | 0.2010 | 1.287 | 2.29 0.48 0.0107 | 0.1167 | 1.8868 | -0.1514 | 0.2617

61 11.88 | 58.62 | 0.2015 | 1.291 2.30 0.48 0.0106 | 0.1158 | 1.9549 | -0.1369 | 0.2732
1293 | 5838 | 0.2011 | 1.288 | 2.18 0.46 0.0102 | 0.1055 | 2.0068 | -0.1182 | 0.2819

(HELP-4C) 13.95 | 5843 | 0.2012 | 1.288 | 219 0.46 0.0101 | 0.1059 | 2.0661 | -0.1028 | 0.2931
1498 | 5848 | 0.2013 | 1.289 | 219 0.46 0.0101 | 0.1059 | 2.1182 | -0.0880 | 0.3030

16.00 | 58.33 | 0.2010 | 1.287 | 219 0.46 0.0102 | 0.1067 | 2.1695 | -0.0693 | 0.3147

16.50 | 58.57 | 0.2014 | 1.289 | 2.20 0.46 0.0102 | 0.1064 | 2.1955 | -0.0578 | 0.3210

17.04 | 58.71 | 0.2017 | 1.290 | 2.31 0.48 0.0107 | 0.1173 | 2.2194 | -0.0503 | 0.3385

1751 | 58.78 | 0.2018 | 1.291 2.31 0.48 0.0106 | 0.1170 | 2.2252 | -0.0411 | 0.3424

18.04 | 5844 | 0.2012 | 1.286 | 2.31 0.49 0.0109 | 0.1191 | 2.2237 | -0.0323 | 0.3461

1852 | 58.61 | 0.2015 | 1.288 | 2.29 0.48 0.0109 | 0.1170 | 2.2103 | -0.0235 | 0.3474

18.99 | 5847 | 0.2013 | 1.287 | 219 0.46 0.0103 | 0.1070 | 2.1719 | -0.0185 | 0.3452

1949 | 5855 | 0.2014 | 1.287 | 2.20 0.46 0.0102 | 0.1069 | 2.1013 | -0.0427 | 0.3526

19.95 | 58.80 | 0.2019 | 1.290 | 2.20 0.46 0.0100 | 0.1056 | 2.0925 | -0.0581 | 0.3712

Table B10. Aerodynamic Data Summary for Run 62 with TWICS.
Run No. a Q-0 Re NPR m
(Configuration) (deg} (psf) M-, (x 108) | (avg) | (Ibm/s) C Cx Ce Cn Co

377 | 5843 | 02012 | 1.292 | 1.51 0.31 0.0056 | 0.0488 | 0.4916 | -0.2094 | 0.1511

0.46 58.37 | 0.2011 | 1.290 | 1.52 0.31 0.0056 | 0.0492 | 0.9589 | -0.2339 | 0.1565

2.53 58.22 | 0.2008 | 1.288 | 1.58 0.32 0.0060 | 0.0533 | 1.1461 | -0.2207 | 0.1684

4.61 58.41 | 0.2011 | 1.289 | 1.60 0.33 0.0062 | 0.0552 | 1.3084 | -0.2026 | 0.1815

6.69 58.14 | 0.2007 | 1.286 | 1.61 0.33 0.0064 | 0.0565 | 1.4700 | -0.1823 | 0.1989

7.70 58.41 | 0.2011 | 1.289 1.61 0.33 0.0064 | 0.0561 | 1.5441 | -0.1712 | 0.2084

8.73 58.45 | 0.2012 | 1.289 | 1.61 0.33 0.0063 | 0.0557 | 1.6277 | -0.1609 | 0.2195

9.78 58.50 | 0.2013 | 1.290 | 1.61 0.33 0.0064 | 0.0559 | 1.7057 | -0.1497 | 0.2311

10.80 | 58.57 | 0.2014 | 1.291 1.50 0.30 0.0054 | 0.0476 | 1.7578 | -0.1340 | 0.2385

62 11.82 | 58.16 | 0.2007 | 1.286 | 1.51 0.30 0.0056 | 0.0490 | 1.8256 | -0.1200 | 0.2490
12.87 | 5840 | 0.2011 | 1.289 | 1.51 0.30 0.0056 | 0.0487 | 1.8909 | -0.1051 | 0.2602

(HELP-4C) 13.89 | 5848 | 0.2013 | 1.290 | 1.52 0.30 0.0055 | 0.0486 | 1.9547 | -0.0911 | 0.2715
1491 | 5837 | 0.2011 | 1.288 | 1.52 0.30 0.0056 | 0.0491 | 2.0157 | -0.0748 | 0.2824

15.96 | 58.36 | 0.2011 | 1.288 | 1.57 0.32 0.0060 | 0.0531 | 2.0736 | -0.0597 | 0.2960

16.44 | 5857 | 0.2014 | 1.291 1.61 0.33 0.0063 | 0.0557 | 2.1018 | -0.0505 | 0.3026

16.97 | 5844 | 0.2012 | 1.289 | 1.55 0.31 0.0057 | 0.0505 | 2.1066 | -0.0420 | 0.3162

1747 | 5859 | 0.2015 | 1.290 | 1.59 0.32 0.0062 | 0.0542 | 2.1334 | -0.0332 | 0.3244

17.99 | 5848 | 0.2013 | 1.289 | 1.61 0.33 0.0063 | 0.0559 | 2.1483 | -0.0258 | 0.3303

1851 | 58.77 | 0.2018 | 1.292 | 1.61 0.33 0.0064 | 0.0559 | 2.1489 | -0.0162 | 0.3347

18.97 | 58.67 | 0.2016 | 1.290 | 1.60 0.33 0.0063 | 0.0555 | 2.1327 | -0.0107 | 0.3366

19.46 | 5863 | 0.2015 | 1.291 1.52 0.30 0.0054 | 0.0481 | 2.0691 | -0.0318 | 0.3431

19.95 | 58.69 | 0.2016 | 1.291 1.52 0.31 0.0056 | 0.0491 | 2.0511 | -0.0518 | 0.3646
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Table B11. Aerodynamic Data Summary for Run 63 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo

-3.66 | 59.10 | 0.2019 | 1.369 | 2.06 0.64 0.0156 | 0.1349 | 0.7303 | -0.2630 | 0.1576

0.55 59.08 | 0.2018 | 1.359 1.99 0.62 0.0151 | 0.1273 | 1.1415 | -0.2703 | 0.1695

2.62 58.72 | 0.2012 | 1.354 | 2.01 0.62 0.0151 | 0.1296 | 1.3193 | -0.2574 | 0.1840

4.69 59.09 | 0.2018 | 1.355 | 2.03 0.64 0.0157 | 0.1332 | 1.4803 | -0.2412 | 0.2000

6.75 59.05 | 0.2018 | 1.354 | 2.03 0.63 0.0155 | 0.1323 | 1.6327 | -0.2183 | 0.2182

7.79 58.84 | 0.2014 | 1.352 | 2.03 0.64 0.0156 | 0.1336 | 1.7190 | -0.2087 | 0.2316

8.81 59.19 | 0.2020 | 1.354 | 2.03 0.64 0.0155 | 0.1324 | 1.7945 | -0.1993 | 0.2430

9.86 58.81 | 0.2013 | 1.349 | 2.03 0.63 0.0156 | 0.1335 | 1.8757 | -0.1879 | 0.2559

10.89 | 59.17 | 0.2020 | 1.353 | 2.03 0.63 0.0152 | 0.1309 | 1.9476 | -0.1750 | 0.2685

63 11.94 | 59.02 | 0.2017 | 1.351 2.03 0.63 0.0155 | 0.1327 | 2.0177 | -0.1618 | 0.2805
1297 | 58.84 | 0.2014 | 1.347 | 2.03 0.63 0.0156 | 0.1336 | 2.0869 | -0.1481 | 0.2929

(HELP-6C) 13.97 | 58.98 | 0.2017 | 1.349 | 2.03 0.63 0.0155 | 0.1330 | 2.1446 | -0.1342 | 0.3032
15.00 | 59.10 | 0.2019 | 1.350 | 2.03 0.63 0.0154 | 0.1322 | 2.1965 | -0.1191 | 0.3145

16.04 | 58.87 | 0.2014 | 1.348 | 2.03 0.63 0.0156 | 0.1334 | 2.2423 | -0.1013 | 0.3264

16.54 | 59.15 | 0.2019 | 1.351 2.00 0.62 0.0151 | 0.1273 | 2.2710 | -0.0882 | 0.3317

17.04 | 59.18 | 0.2020 | 1.349 1.99 0.61 0.0148 | 0.1256 | 2.2572 | -0.0802 | 0.3433

1754 | 59.15 | 0.2019 | 1.349 1.99 0.62 0.0150 | 0.1267 | 2.2709 | -0.0718 | 0.3496

18.05 | 58.88 | 0.2014 | 1.346 1.99 0.62 0.0151 | 0.1279 | 2.2719 | -0.0625 | 0.3530

18.55 | 59.17 | 0.2020 | 1.349 | 2.01 0.62 0.0150 | 0.1278 | 2.2656 | -0.0550 | 0.3561

19.02 | 59.29 | 0.2022 | 1.350 | 2.02 0.63 0.0151 | 0.1299 | 2.2308 | -0.0548 | 0.3577

19.51 | 5942 | 0.2024 | 1.351 2.04 0.63 0.0153 | 0.1318 | 2.1680 | -0.0871 | 0.3738

20.01 | 59.48 | 0.2025 | 1.352 | 2.05 0.64 0.0154 | 0.1334 | 2.1621 | -0.0939 | 0.3909

Table B12. Aerodynamic Data Summary for Run 64 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo

-3.69 | 59.09 | 0.2018 | 1.346 1.97 0.61 0.0150 | 0.1249 | 0.6838 | -0.2661 | 0.1523

0.54 59.04 | 0.2017 | 1.345 1.97 0.61 0.0147 | 0.1239 | 1.1176 | -0.2820 | 0.1641

2.60 58.80 | 0.2013 | 1.342 1.97 0.61 0.0149 | 0.1248 | 1.2876 | -0.2698 | 0.1773

4.67 58.87 | 0.2014 | 1.341 1.97 0.62 0.0152 | 0.1260 | 1.4504 | -0.2533 | 0.1920

6.73 58.85 | 0.2014 | 1.341 1.97 0.61 0.0149 | 0.1249 | 1.6060 | -0.2315 | 0.2110

7.77 58.89 | 0.2014 | 1.342 1.98 0.61 0.0149 | 0.1255 | 1.6885 | -0.2214 | 0.2231

8.81 58.91 | 0.2015 | 1.341 2.03 0.63 0.0156 | 0.1333 | 1.7782 | -0.2138 | 0.2365

9.85 59.34 | 0.2022 | 1.346 | 2.04 0.64 0.0156 | 0.1333 | 1.8555 | -0.2017 | 0.2487

10.88 | 59.35 | 0.2022 | 1.346 | 2.04 0.63 0.0154 | 0.1328 | 1.9259 | -0.1889 | 0.2606

64 11.91 | 59.35 | 0.2023 | 1.346 | 2.04 0.64 0.0155 | 0.1339 | 1.9931 | -0.1752 | 0.2718
1293 | 58.81 | 0.2013 | 1.339 1.95 0.61 0.0148 | 0.1232 | 2.0438 | -0.1576 | 0.2810

(HELP-6C) 13.97 | 59.17 | 0.2019 | 1.343 1.96 0.61 0.0146 | 0.1221 | 2.1036 | -0.1421 | 0.2920
1496 | 59.32 | 0.2022 | 1.344 1.96 0.61 0.0146 | 0.1220 | 2.1541 | -0.1275 | 0.3018

16.03 | 59.26 | 0.2021 | 1.343 1.96 0.61 0.0147 | 0.1226 | 2.2051 | -0.1106 | 0.3143

16.52 | 59.07 | 0.2018 | 1.341 1.96 0.61 0.0147 | 0.1233 | 2.2360 | -0.1003 | 0.3210

17.04 | 59.17 | 0.2019 | 1.341 2.06 0.64 0.0155 | 0.1357 | 2.2532 | -0.0952 | 0.3375

17.52 | 59.29 | 0.2021 | 1.343 | 2.06 0.64 0.0154 | 0.1351 | 2.2658 | -0.0874 | 0.3432

18.05 | 59.10 | 0.2018 | 1.340 | 2.06 0.64 0.0157 | 0.1372 | 2.2681 | -0.0792 | 0.3474

18.55 | 59.41 | 0.2024 | 1.344 | 2.06 0.64 0.0154 | 0.1352 | 2.2580 | -0.0715 | 0.3502

19.04 | 59.22 | 0.2020 | 1.341 2.02 0.64 0.0156 | 0.1330 | 2.2210 | -0.0701 | 0.3512

1948 | 59.22 | 0.2020 | 1.341 1.96 0.61 0.0150 | 0.1245 | 2.1475 | -0.0988 | 0.3615

20.02 | 59.10 | 0.2018 | 1.339 1.97 0.61 0.0149 [ 0.1250 | 2.1387 | -0.1113 | 0.3814
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Table B13. Aerodynamic Data Summary for Run 66 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
-3.85 | 33.68 | 0.1514 | 1.039 | 0.99 0 0 0 0.2854 | -0.2021 | 0.1370
0.38 3355 | 0.1511 | 1.034 | 0.9 0 0 0 0.7821 | -0.2156 | 0.1384
245 33.39 | 0.1507 | 1.031 0.99 0 0 0 0.9557 | -0.2050 | 0.1441
4.52 33.37 | 0.1507 | 1.031 0.99 0 0 0 1.1167 | -0.1870 | 0.1534
6.58 33.52 | 0.1510 | 1.033 | 0.99 0 0 0 1.2758 | -0.1664 | 0.1669
7.62 33.44 | 0.1509 | 1.031 0.99 0 0 0 1.3494 | -0.1557 | 0.1744
8.66 33.44 | 0.1508 | 1.031 0.99 0 0 0 1.4280 | -0.1440 | 0.1833
9.67 33.57 | 0.1511 | 1.033 | 0.99 0 0 0 1.5066 | -0.1338 | 0.1933
66 10.71 | 33.46 | 0.1509 | 1.031 0.99 0 0 0 1.5815 | -0.1229 | 0.2036
11.75 | 3352 | 0.1511 | 1.032 | 0.99 0 0 0 1.6513 | -0.1103 | 0.2141
(AFC-off 12.78 | 3354 | 0.1511 | 1.032 | 0.99 0 0 0 1.7180 | -0.0944 | 0.2250
M.=0 15’) 13.82 | 3367 | 0.1514 | 1.034 | 0.99 0 0 0 1.7823 | -0.0807 | 0.2367
' 1486 | 3359 | 0.1512 | 1.032 | 0.99 0 0 0 1.8439 | -0.0666 | 0.2487
15.87 | 3359 | 0.1512 | 1.032 | 0.99 0 0 0 1.9033 | -0.0515 | 0.2613
1640 | 3368 | 0.1514 | 1.033 | 0.99 0 0 0 1.9319 | -0.0432 | 0.2678
16.91 | 3356 | 0.1511 | 1.031 0.99 0 0 0 1.9635 | -0.0348 | 0.2847
1741 | 3357 | 0.1512 | 1.031 0.99 0 0 0 1.9909 | -0.0264 | 0.2932
1791 | 3362 | 0.1513 | 1.032 | 0.99 0 0 0 2.0166 | -0.0176 | 0.3005
18.45 | 3369 | 0.1514 | 1.033 | 0.99 0 0 0 2.0400 | -0.0084 | 0.3094
18.94 | 3368 | 0.1514 | 1.033 | 0.99 0 0 0 2.0486 | 0.0005 | 0.3158
19.45 | 33.80 | 0.1517 | 1.035 | 0.99 0 0 0 2.0553 | 0.0045 | 0.3238
19.95 | 3367 | 0.1514 | 1.033 | 0.99 0 0 0 2.0457 | 0.0031 | 0.3305
Table B14. Aerodynamic Data Summary for Run 67 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo
-3.54 | 3354 | 0.1511 | 1.030 1.89 0.79 0.0356 | 0.3635 | 1.0101 | -0.3585 | 0.1666
0.66 33.40 | 0.1508 | 1.028 1.90 0.79 0.0356 | 0.3653 | 1.3967 | -0.3513 | 0.1906
2.71 33.58 | 0.1512 | 1.031 1.89 0.80 0.0358 | 0.3641 | 1.5482 | -0.3354 | 0.2053
4.81 33.67 | 0.1514 | 1.032 1.90 0.79 0.0355 | 0.3617 | 1.7038 | -0.3173 | 0.2234
6.85 33.53 | 0.1511 | 1.030 1.90 0.79 0.0354 | 0.3631 | 1.8625 | -0.2968 | 0.2470
7.87 33.58 | 0.1512 | 1.031 1.89 0.79 0.0350 | 0.3597 | 1.9355 | -0.2863 | 0.2586
8.93 33.63 | 0.1513 | 1.031 1.88 0.77 0.0343 | 0.3513 | 2.0144 | -0.2754 | 0.2719
9.96 33.63 | 0.1513 | 1.031 1.88 0.78 0.0351 | 0.3551 | 2.0908 | -0.2639 | 0.2856
67 10.99 | 33.50 | 0.1510 | 1.029 1.88 0.77 0.0343 | 0.3514 | 2.1595 | -0.2504 | 0.2984
11.99 | 3362 | 0.1513 | 1.031 1.88 0.78 0.0351 | 0.3539 | 2.2231 | -0.2376 | 0.3101
(HELP-8C 13.06 | 33.73 | 0.1515 | 1.032 1.88 0.78 0.0350 | 0.3522 | 2.2803 | -0.2217 | 0.3217
M.=0 15)’ 14.05 | 3354 | 0.1511 | 1.029 1.87 0.78 0.0349 | 0.3519 | 2.3264 | -0.2065 | 0.3312
' 15.08 | 33.71 | 0.1515 | 1.032 1.87 0.78 0.0351 | 0.3505 | 2.3702 | -0.1896 | 0.3422
16.13 | 33.60 | 0.1512 | 1.030 1.91 0.79 0.0357 | 0.3637 | 2.4358 | -0.1711 | 0.3700
16.61 | 33.71 | 0.1515 | 1.032 1.87 0.78 0.0347 | 0.3491 | 2.4392 | -0.1605 | 0.3732
1713 | 3361 | 0.1513 | 1.030 1.88 0.77 0.0345 | 0.3516 | 2.4467 | -0.1542 | 0.3773
1762 | 33.66 | 0.1514 | 1.030 1.89 0.78 0.0353 | 0.3564 | 2.4429 | -0.1464 | 0.3806
18.10 | 33.58 | 0.1512 | 1.029 1.89 0.78 0.0348 | 0.3551 | 2.4309 | -0.1376 | 0.3817
18.61 | 33.72 | 0.1515 | 1.031 1.88 0.78 0.0346 | 0.3511 | 2.4116 | -0.1308 | 0.3826
1910 | 33.73 | 0.1516 | 1.031 1.89 0.78 0.0344 | 0.3515 | 2.3568 | -0.1372 | 0.3835
19.57 | 33.71 | 0.1515 | 1.031 1.88 0.77 0.0340 | 0.3488 | 2.3030 | -0.1639 | 0.4000
20.09 | 33.75 | 0.1516 | 1.031 1.89 0.78 0.0348 | 0.3541 | 2.2942 | -0.1637 | 0.4131
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Table B15. Aerodynamic Data Summary for Run 68 with TWICS.
Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo

362 | 3374 | 0.1516 | 1031 | 150 | 061 | 0.0222 | 0.2187 | 0.8232 | -0.3199 | 0.1587

061 | 3361 | 04513 | 1.029 | 149 | 061 | 00204 | 02186 | 12310 | -0.3218 | 0.1743

474 | 3345 | 041509 | 1.027 | 149 | 060 | 00223 | 02179 | 1.5548 | -0.2011 | 0.2046

678 | 3349 | 04510 | 1.028 | 149 | 060 | 0.0200 | 02171 | 17021 | -0.2689 | 0.2231

780 | 3347 | 01500 | 1027 | 149 | 060 | 00219 | 02162 | 1.7864 | -0.2584 | 0.2360

886 | 3369 | 01515 | 1.030 | 150 | 061 | 00225 | 02195 | 1.8632 | -0.2473 | 0.2481

988 | 3358 | 04512 | 1.029 | 148 | 059 | 0.0212 | 02100 | 1.9261 | -0.2347 | 0.2583

1092 | 3358 | 04512 | 1.020 | 150 | 060 | 00220 | 0.2169 | 2.0063 | -0.2236 | 0.2722

1194 | 3335 | 04507 | 1.025 | 150 | 060 | 0.0224 | 02203 | 2.0813 | -0.2109 | 0.2856

68 1297 | 3357 | 04512 | 1.028 | 148 | 059 | 00215 | 02126 | 2.1347 | -0.1957 | 0.2953
1401 | 3359 | 04512 | 1.020 | 150 | 060 | 0.0221 | 02177 | 2.2041 | -0.1834 | 0.3089

(HELP-8C, | 1505 | 3363 | 01513 | 1029 | 150 | 060 | 0.0220 | 02170 | 2.2521 | -0.1666 | 0.3201
Mo=015) | 1605 | 3359 |0.4512 | 1029 | 150 | 060 | 0.0220 | 02168 | 2.3006 | -0.1508 | 0.3324
1656 | 3360 | 01513 | 1.020 | 150 | 060 | 0.0200 | 0.2168 | 23161 | -0.1410 | 0.3486

17.08 | 3363 | 04513 | 1.020 | 150 | 060 | 0.0218 | 0.2158 | 2.3339 | -0.1331 | 0.3544

1755 | 3366 | 01514 | 1.020 | 150 | 060 | 0.0218 | 02155 | 2.3413 | -0.1248 | 0.3589

1806 | 3359 | 04512 | 1.028 | 150 | 060 | 0.0218 | 0.2161 | 2.3409 | -0.1170 | 0.3627

1858 | 3374 | 04516 | 1.030 | 150 | 060 | 00221 | 0.2176 | 2.3306 | -0.1100 | 0.3652

1905 | 3373 | 04515 | 1.030 | 150 | 060 | 0.0221 | 02174 | 22913 | -0.1122 | 03673

1954 | 3367 | 04514 | 1.030 | 150 | 060 | 0.0222 | 0.2187 | 2.2349 | -0.1409 | 0.3847

2003 | 3373 | 01516 | 1.030 | 150 | 0.60 | 00220 | 0.2167 | 2.2246 | -0.1456 | 0.4004

Table B16. Aerodynamic Data Summary for Run 69 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) M (x 108) | (avg) | (Ibm/s) Cu Cx CL Cn Co

063 | 3327 | 04505 | 1.025 | 1.79 | 0.72 | 0.0298 | 0.3161 | 1.3659 | -0.3309 | 0.1885

69 477 | 3250 | 01487 | 1013 | 172 | 068 | 00283 | 0.2079 | 1.6603 | -0.2052 | 0.2191
HELP-6C 887 | 3355 | 04511 | 1030 | 172 | 069 | 0.0275 | 02856 | 1.9577 | -0.2522 | 0.2650
LP8C, 1 1303 | 3350 | 04512 | 1.030 | 173 | 069 | 00276 | 02675 | 2.2331 | -0.1991 | 0.3161
M-=0.15) 1 4741 | 3351 |01510 | 1028 | 175 | 070 | 00284 | 02071 | 24089 | 01292 | 0.3710
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Table B17. Aerodynamic Data Summary for Run 71 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo

366 | 5830 | 0.2009 | 1.370 | 1.53 | 0.76 | 0.0172 | 0.1211 | 0.7333 | -0.3417 | 0.1512

0.56 | 5817 | 0.2007 | 1.367 | 153 | 077 | 0.0177 | 0.1228 | 1.1819 | -0.3627 | 0.1669

263 | 5803 | 02004 | 1364 | 153 | 0.77 | 0.0176 | 0.1232 | 1.3514 | -0.3458 | 0.1801

470 | 5803 | 02004 | 1.364 | 154 | 077 | 00178 | 0.1237 | 1.5167 | -0.3290 | 0.1962

6.76 | 57.99 | 02003 | 1.363 | 1.54 | 0.77 | 0.0176 | 0.1234 | 1.6683 | -0.3060 | 0.2140

779 | 5823 | 02008 | 1.366 | 1.55 | 0.77 | 0.0177 | 0.1242 | 1.7517 | -0.2953 | 0.2262

884 | 5839 | 02010 | 1.365 | 1.54 | 077 | 0.0174 | 0.1222 | 1.8270 | -0.2816 | 0.2379

986 | 57.87 | 02001 | 1.359 | 154 | 0.77 | 0.0178 | 0.1250 | 1.9060 | -0.2679 | 0.2499

10.90 | 58.08 | 0.2005 | 1.361 | 154 | 077 | 0.0178 | 0.1246 | 1.9746 | -0.2542 | 0.2610

71 11.92 | 5824 | 02008 | 1363 | 154 | 077 | 0.0176 | 0.1234 | 2.0393 | -0.2394 | 0.2722
12.97 | 58.16 | 0.2006 | 1.360 | 154 | 077 | 0.0177 | 0.1236 | 2.1059 | -0.2247 | 0.2842

(HELP-10C) | 13.98 | 5825 | 0.2008 | 1.361 | 1.54 | 0.77 | 0.0177 | 0.1236 | 2.1659 | -0.2093 | 0.2955
1502 | 58.26 | 0.2008 | 1.360 | 154 | 077 | 0.0176 | 0.1229 | 2.2269 | -0.1936 | 0.3081

16.04 | 5820 | 0.2007 | 1.360 | 154 | 077 | 0.0174 | 0.1229 | 2.2708 | -0.1775 | 0.3187

16.54 | 58.17 | 0.2006 | 1.359 | 154 | 076 | 0.0174 | 0.1227 | 2.3040 | -0.1683 | 0.3254

17.06 | 58.19 | 0.2007 | 1.357 | 145 | 071 | 0.0153 | 0.1073 | 2.2032 | -0.1461 | 0.3253

17.53 | 58.05 | 0.2005 | 1.355 | 144 | 070 | 0.0150 | 0.1058 | 2.2810 | -0.1385 | 0.3376

18.02 | 58.10 | 0.2005 | 1.356 | 143 | 069 | 0.0147 | 0.1039 | 2.2876 | -0.1281 | 0.3422

1856 | 58.67 | 0.2016 | 1.362 | 143 | 069 | 0.0144 | 0.1015 | 2.2847 | -0.1182 | 0.3464

19.02 | 5864 | 02015 | 1.361 | 143 | 069 | 0.0144 | 0.1016 | 2.2632 | -0.1153 | 0.3492

1951 | 58.34 | 0.2010 | 1.358 | 143 | 070 | 0.0148 | 0.1037 | 2.1990 | -0.1545 | 0.3713

2002 | 5842 | 02011 | 1359 | 143 | 070 | 0.0148 | 0.1037 | 2.1860 | -0.1613 | 0.3889

Table B18. Aerodynamic Data Summary for Run 72 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo

363 | 5891 | 02022 | 1.359 | 1.67 | 0.79 | 0.0177 | 0.1356 | 0.8043 | -0.3370 | 0.1535

0.56 | 5878 | 0.2020 | 1.356 | 1.67 | 079 | 0.0176 | 0.1354 | 1.2190 | -0.3479 | 0.1708

265 | 5882 | 02021 | 1357 | 167 | 079 | 00177 | 0.1356 | 1.3850 | -0.3291 | 0.1845

471 | 5831 | 02012 | 1.349 | 167 | 080 | 0.0181 | 0.1385 | 1.5451 | -0.3111 | 0.2006

6.77 | 5833 | 02012 | 1.349 | 167 | 079 | 00177 | 0.1372 | 1.6940 | -0.2871 | 0.2188

781 | 5826 | 02011 | 1.347 | 1.67 | 079 | 00179 | 0.1379 | 1.7754 | -0.2742 | 0.2311

8.86 | 5838 | 02013 | 1.345 | 167 | 078 | 0.0173 | 0.1360 | 1.8541 | -0.2634 | 0.2439

988 | 5844 | 02014 | 1346 | 167 | 079 | 0.0178 | 0.1376 | 1.9257 | -0.2487 | 0.2547

10.91 | 5860 | 02017 | 1.347 | 168 | 079 | 0.0179 | 0.1379 | 1.9934 | -0.2334 | 0.2664

72 11.93 | 5863 | 0.2018 | 1347 | 167 | 080 | 0.0182 | 0.1386 | 2.0553 | -0.2159 | 0.2771
12.98 | 5879 | 02021 | 1.347 | 168 | 079 | 0.0176 | 0.1367 | 2.1179 | -0.1987 | 0.2885

(HELP-10C) | 14.00 | 5836 | 02013 | 1.343 | 1.68 | 0.79 | 0.0177 | 0.1379 | 2.1760 | -0.1816 | 0.2996
1503 | 58.31 | 02012 | 1.342 | 168 | 078 | 0.0174 | 0.1375 | 2.2235 | -0.1629 | 0.3098

16.05 | 58.69 | 0.2019 | 1.346 | 168 | 079 | 0.0175 | 0.1370 | 2.2645 | -0.1413 | 0.3203

16.54 | 58.65 | 0.2018 | 1.346 | 168 | 079 | 0.0177 | 0.1373 | 2.2040 | -0.1288 | 0.3261

17.06 | 5859 | 02017 | 1.343 | 169 | 079 | 0.0177 | 0.1394 | 2.2014 | -0.1214 | 0.3389

17.55 | 5848 | 02015 | 1.342 | 169 | 078 | 0.0174 | 0.1382 | 2.2078 | -0.1130 | 0.3432

18.08 | 58.69 | 0.2019 | 1.344 | 169 | 079 | 0.0174 | 0.1378 | 2.2072 | -0.1039 | 0.3472

1854 | 58.68 | 0.2019 | 1.343 | 169 | 079 | 0.0176 | 0.1386 | 2.2003 | -0.0983 | 0.3490

19.05 | 58.66 | 0.2019 | 1.343 | 169 | 080 | 0.0179 | 0.1404 | 2.2529 | -0.1011 | 0.3514

1952 | 58.86 | 0.2022 | 1.344 | 169 | 078 | 0.0172 | 0.1368 | 2.1970 | -0.1324 | 0.3678

2002 | 5867 | 02019 | 1342 | 169 | 079 | 0.0178 | 0.1395 | 2.1871 | -0.1439 | 0.3876
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Table B19. Aerodynamic Data Summary for Run 73 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo
-3.62 | 5853 | 0.2017 | 1.334 1.99 0.79 0.0195 | 0.1643 | 0.8132 | -0.3089 | 0.1591
0.57 58.15 | 0.2010 | 1.329 1.99 0.79 0.0194 | 0.1649 | 1.2283 | -0.3153 | 0.1759
2.64 58.31 | 0.2013 | 1.331 1.99 0.79 0.0194 | 0.1639 | 1.3918 | -0.3003 | 0.1897
4.74 58.30 | 0.2013 | 1.331 1.99 0.79 0.0198 | 0.1656 | 1.5530 | -0.2818 | 0.2064
6.80 58.21 | 0.2011 | 1.329 1.99 0.79 0.0195 | 0.1648 | 1.7051 | -0.2589 | 0.2257
7.82 58.21 | 0.2011 | 1.329 | 2.00 0.78 0.0192 | 0.1643 | 1.7895 | -0.2495 | 0.2388
8.86 58.32 | 0.2013 | 1.331 1.99 0.78 0.0192 | 0.1633 | 1.8671 | -0.2379 | 0.2510
9.89 58.65 | 0.2019 | 1.334 1.99 0.79 0.0193 | 0.1629 | 1.9424 | -0.2268 | 0.2631
10.92 | 58.74 | 0.2021 | 1.334 1.99 0.78 0.0191 | 0.1621 | 2.0109 | -0.2133 | 0.2751
73 11.97 | 5844 | 0.2015 | 1.331 1.99 0.79 0.0192 | 0.1637 | 2.0841 | -0.2003 | 0.2883
13.00 | 5853 | 0.2017 | 1.331 1.99 0.79 0.0195 | 0.1647 | 2.1501 | -0.1860 | 0.3003
(HELP-8C) 14.01 | 5858 | 0.2018 | 1.332 1.99 0.79 0.0193 | 0.1628 | 2.2043 | -0.1710 | 0.3109
15.05 | 58.61 | 0.2018 | 1.332 1.99 0.78 0.0191 | 0.1622 | 2.2525 | -0.1551 | 0.3218
16.07 | 58.73 | 0.2021 | 1.334 1.99 0.78 0.0191 | 0.1616 | 2.3134 | -0.1355 | 0.3353
16.57 | 58.68 | 0.2019 | 1.334 1.99 0.79 0.0194 | 0.1633 | 2.3363 | -0.1267 | 0.3408
17.09 | 58.81 | 0.2022 | 1.335 1.99 0.78 0.0191 | 0.1621 | 2.3232 | -0.1185 | 0.3521
17.57 | 58.79 | 0.2022 | 1.334 | 2.00 0.79 0.0194 | 0.1638 | 2.3288 | -0.1110 | 0.3558
18.10 | 5849 | 0.2016 | 1.330 1.99 0.78 0.0192 | 0.1635 | 2.3257 | -0.1028 | 0.3591
18.55 | 58.75 | 0.2021 | 1.332 | 2.00 0.80 0.019 | 0.1653 | 2.3150 | -0.0955 | 0.3605
19.06 | 58.65 | 0.2019 | 1.331 1.99 0.79 0.0193 | 0.1638 | 2.2631 | -0.1012 | 0.3631
19.51 | 58.79 | 0.2022 | 1.333 1.99 0.79 0.0193 | 0.1634 | 2.2082 | -0.1343 | 0.3821
20.03 | 5851 | 0.2017 | 1.330 1.99 0.78 0.0191 | 0.1629 | 2.2044 | -0.1281 | 0.3931
Table B20. Aerodynamic Data Summary for Run 74 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (bmis) | G« | G+ | G | O OO
-390 | 5855 | 0.2018 | 1.328 1.0 0 0 0 0.2687 | -0.1875 | 0.1391
0.39 58.35 | 0.2014 | 1.327 1.0 0 0 0 0.7878 | -0.2216 | 0.1392
244 58.38 | 0.2015 | 1.325 1.0 0 0 0 0.9550 | -0.2070 | 0.1446
4.52 58.47 | 0.2016 | 1.328 1.0 0 0 0 1.1178 | -0.1884 | 0.1538
6.58 58.52 | 0.2017 | 1.328 1.0 0 0 0 1.2716 | -0.1680 | 0.1664
7.62 58.47 | 0.2016 | 1.328 1.0 0 0 0 1.3506 | -0.1564 | 0.1746
8.66 58.38 | 0.2015 | 1.325 1.0 0 0 0 1.4275 | -0.1447 | 0.1825
9.69 58.36 | 0.2014 | 1.325 1.0 0 0 0 1.5077 | -0.1347 | 0.1929
10.73 | 58.64 | 0.2019 | 1.328 1.0 0 0 0 1.5831 | -0.1234 | 0.2041
74 11.75 | 5850 | 0.2017 | 1.326 1.0 0 0 0 1.6518 | -0.1111 | 0.2141
12.80 | 5841 | 0.2016 | 1.325 1.0 0 0 0 1.7212 | -0.0968 | 0.2256
(AFC-off, repeat) | 13.82 | 58.37 | 0.2015 | 1.324 1.0 0 0 0 1.7854 | -0.0827 | 0.2371
14.84 | 5822 | 0.2012 | 1.322 1.0 0 0 0 1.8443 | -0.0683 | 0.2481
15.89 | 58.69 | 0.2021 | 1.326 1.0 0 0 0 1.9038 | -0.0540 | 0.2612
16.38 | 58.53 | 0.2018 | 1.323 1.0 0 0 0 1.9350 | -0.0473 | 0.2678
16.93 | 58.17 | 0.2011 | 1.317 1.0 0 0 0 1.9661 | -0.0383 | 0.2743
1741 | 5893 | 0.2025 | 1.326 1.0 0 0 0 1.9924 | -0.0304 | 0.2928
17.94 | 5831 | 0.2014 | 1.319 1.0 0 0 0 2.0190 | -0.0226 | 0.3007
18.47 | 5859 | 0.2019 | 1.322 1.0 0 0 0 2.0418 | -0.0134 | 0.3096
18.94 | 58.81 | 0.2023 | 1.324 1.0 0 0 0 2.0522 | -0.0065 | 0.3160
1945 | 58.73 | 0.2021 | 1.324 1.0 0 0 0 2.0539 | -0.0021 | 0.3222
19.95 | 58.68 | 0.2021 | 1.323 1.0 0 0 0 2.0395 | -0.0120 | 0.3331
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Table B21. Aerodynamic Data Summary for Run 75 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo
-3.74 | 5856 | 0.2019 | 1.320 1.24 0.55 0.0095 | 0.0709 | 0.5679 | -0.3010 | 0.1397
0.51 58.45 | 0.2017 | 1.318 1.28 0.58 0.0108 | 0.0782 | 1.0528 | -0.3395 | 0.1517
257 58.35 | 0.2015 | 1.316 1.28 0.59 0.0109 | 0.0788 | 1.2338 | -0.3223 | 0.1649
4.64 58.20 | 0.2013 | 1.315 1.25 0.55 0.0099 | 0.0729 | 1.3743 | -0.2948 | 0.1768
6.70 58.44 | 0.2017 | 1.317 1.25 0.56 0.0099 | 0.0728 | 1.5287 | -0.2733 | 0.1926
7.73 58.29 | 0.2014 | 1.316 1.25 0.56 0.0099 | 0.0734 | 1.6032 | -0.2634 | 0.2015
8.78 58.06 | 0.2010 | 1.312 1.25 0.56 0.0102 | 0.0747 | 1.6845 | -0.2522 | 0.2135
9.80 58.40 | 0.2016 | 1.316 1.25 0.55 0.0097 | 0.0721 | 1.7504 | -0.2352 | 0.2230
10.84 | 5840 | 0.2017 | 1.311 1.28 0.58 0.0106 | 0.0777 | 1.8380 | -0.2278 | 0.2369
75 11.85 | 5854 | 0.2019 | 1.317 1.25 0.55 0.0098 | 0.0724 | 1.8835 | -0.2044 | 0.2444
1291 | 5850 | 0.2018 | 1.316 1.28 0.59 0.0109 | 0.0789 | 1.9668 | -0.1961 | 0.2592
(HELP-10C) 13.92 | 5852 | 0.2019 | 1.317 1.26 0.56 0.0099 | 0.0733 | 2.0043 | -0.1706 | 0.2657
1496 | 5849 | 0.2018 | 1.316 1.26 0.56 0.0098 | 0.0731 | 2.0644 | -0.1518 | 0.2778
156.99 | 5856 | 0.2019 | 1.316 1.26 0.56 0.0100 | 0.0737 | 2.1187 | -0.1337 | 0.2908
16.48 | 58.31 | 0.2015 | 1.313 1.26 0.55 0.0098 | 0.0733 | 2.1423 | -0.1241 | 0.2960
17.02 | 5847 | 0.2018 | 1.315 1.26 0.55 0.0097 | 0.0732 | 2.1610 | -0.1151 | 0.3121
1750 | 5832 | 0.2015 | 1.312 1.27 0.56 0.0102 | 0.0758 | 2.1870 | -0.1091 | 0.3199
18.02 | 58.70 | 0.2022 | 1.316 1.28 0.57 0.0103 | 0.0764 | 2.2009 | -0.1011 | 0.3255
18.54 | 59.07 | 0.2028 | 1.320 1.29 0.58 0.0105 | 0.0771 | 2.2072 | -0.0951 | 0.3310
19.01 | 58.79 | 0.2024 | 1.317 1.29 0.58 0.0105 | 0.0776 | 2.1966 | -0.0911 | 0.3344
1947 | 5858 | 0.2020 | 1.314 1.29 0.58 0.0107 | 0.0788 | 2.1382 | -0.1289 | 0.3544
20.01 | 58.94 | 0.2026 | 1.318 1.29 0.58 0.0107 | 0.0785 | 2.1269 | -0.1387 | 0.3745
Table B22. Aerodynamic Data Summary for Run 77 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo
-3.77 | 5853 | 0.2017 | 1.377 1.24 0.44 0.0091 | 0.0567 | 0.4945 | -0.2844 | 0.1327
0.47 58.32 | 0.2013 | 1.373 1.26 0.45 0.0096 | 0.0592 | 0.9776 | -0.3195 | 0.1392
2.54 58.13 | 0.2009 | 1.370 1.27 0.46 0.0099 | 0.0607 | 1.1549 | -0.3011 | 0.1510
4.61 57.60 | 0.2000 | 1.364 1.27 0.46 0.0099 | 0.0615 | 1.3050 | -0.2740 | 0.1641
6.66 57.20 | 0.1993 | 1.359 1.27 0.46 0.0101 | 0.0627 | 1.4468 | -0.2396 | 0.1782
7.68 58.27 | 0.2012 | 1.371 1.24 0.43 0.0087 | 0.0554 | 1.4831 | -0.2096 | 0.1816
8.72 58.51 | 0.2016 | 1.374 1.24 0.43 0.0087 | 0.0554 | 1.5530 | -0.1928 | 0.1910
9.74 58.57 | 0.2017 | 1.374 1.24 0.43 0.0087 | 0.0553 | 1.6250 | -0.1756 | 0.2006
10.75 | 58.14 | 0.2010 | 1.369 1.24 0.43 0.0088 | 0.0561 | 1.6895 | -0.1571 | 0.2113
77 11.80 | 58.27 | 0.2012 | 1.369 1.25 0.43 0.0088 | 0.0563 | 1.7594 | -0.1397 | 0.2233
(HELP-10C- 1283 | 58.73 | 0.2020 | 1.374 1.26 0.44 0.0090 | 0.0573 | 1.8245 | -0.1227 | 0.2346
R1S) 13.87 | 58.77 | 0.2021 | 1.375 1.27 0.46 0.0095 | 0.0593 | 1.8884 | -0.1058 | 0.2469
1489 | 58.63 | 0.2018 | 1.373 1.28 0.46 0.0096 | 0.0603 | 1.9435 | -0.0905 | 0.2584
15.93 | 5849 | 0.2016 | 1.371 1.28 0.46 0.0096 | 0.0606 | 2.0013 | -0.0756 | 0.2722
1642 | 58.74 | 0.2020 | 1.373 1.28 0.46 0.0097 | 0.0608 | 2.0238 | -0.0660 | 0.2779
16.97 | 58.36 | 0.2014 | 1.368 1.28 0.46 0.0098 | 0.0614 | 2.0566 | -0.0549 | 0.2848
1745 | 5837 | 0.2014 | 1.368 1.24 0.43 0.0085 | 0.0551 | 2.0738 | -0.0421 | 0.2896
17.97 | 58.84 | 0.2022 | 1.373 1.24 0.43 0.0085 | 0.0549 | 2.0928 | -0.0366 | 0.3086
18.47 | 59.03 | 0.2026 | 1.374 1.25 0.43 0.0085 | 0.0548 | 2.1046 | -0.0275 | 0.3143
18.97 | 58.90 | 0.2023 | 1.373 1.25 0.43 0.0086 | 0.0552 | 2.1079 | -0.0205 | 0.3194
19.44 | 5861 | 0.2018 | 1.369 1.25 0.43 0.0087 | 0.0558 | 2.0742 | -0.0297 | 0.3249
19.95 | 58.99 | 0.2025 | 1.373 1.25 0.43 0.0086 | 0.0553 | 2.0495 | -0.0559 | 0.3494
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Table B23

. Aerodynamic Data Summary for Run 78 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (psf) M (x 108) | (avg) | (Ibm/s) Cu Cx Ci Cn Co
-3.70 | 5849 | 0.2015 | 1.371 1.51 0.60 0.0157 | 0.0937 | 0.6084 | -0.3226 | 0.1408
0.54 58.28 | 0.2012 | 1.368 | 1.51 0.60 0.0154 | 0.0931 | 1.0706 | -0.3518 | 0.1522
2.55 58.49 | 0.2015 | 1.371 1.51 0.60 0.0153 | 0.0927 | 1.2403 | -0.3337 | 0.1645
4.63 58.18 | 0.2010 | 1.368 | 1.51 0.60 0.0158 | 0.0949 | 1.4010 | -0.3160 | 0.1788
6.71 58.19 | 0.2010 | 1.367 | 1.50 0.60 0.0159 | 0.0944 | 1.5460 | -0.2864 | 0.1943
7.73 58.54 | 0.2016 | 1.371 1.50 0.59 0.0151 | 0.0913 | 1.6048 | -0.2674 | 0.2018
8.74 58.55 | 0.2016 | 1.371 1.50 0.59 0.0149 | 0.0909 | 1.6732 | -0.2505 | 0.2113
9.80 58.45 | 0.2014 | 1.369 1.51 0.60 0.0155 | 0.0934 | 1.7425 | -0.2277 | 0.2217
10.83 | 58.75 | 0.2020 | 1.372 | 1.52 0.61 0.0160 | 0.0948 | 1.8054 | -0.2064 | 0.2322
e 11.84 | 58.62 | 0.2018 | 1.371 1.50 0.60 0.0157 | 0.0930 | 1.8560 | -0.1798 | 0.2410
(HELP-10C- 1286 | 58.62 | 0.2017 | 1.370 | 1.51 0.59 0.0152 | 0.0921 | 1.9046 | -0.1554 | 0.2501
R1S) 13.90 | 58.79 | 0.2021 | 1.372 | 1.51 0.58 0.0147 | 0.0903 | 1.9571 | -0.1343 | 0.2612
1493 | 5855 | 0.2016 | 1.369 1.51 0.58 0.0146 | 0.0908 | 2.0060 | -0.1132 | 0.2722
15.96 | 58.55 | 0.2016 | 1.369 | 1.51 0.58 0.0146 | 0.0908 | 2.0568 | -0.0963 | 0.2852
16.45 | 5849 | 0.2015 | 1.368 | 1.51 0.60 0.0154 | 0.0930 | 2.0751 | -0.0844 | 0.2899
16.99 | 58.72 | 0.2019 | 1.369 | 1.52 0.61 0.0159 | 0.0948 | 2.1080 | -0.0720 | 0.2967
1747 | 5874 | 0.2020 | 1.369 | 1.51 0.59 0.0149 | 0.0914 | 2.1183 | -0.0653 | 0.3129
18.01 | 58.71 | 0.2019 | 1.368 | 1.51 0.60 0.0157 | 0.0939 | 2.1350 | -0.0547 | 0.3191
1847 | 58.68 | 0.2019 | 1.368 | 1.51 0.60 0.0158 | 0.0937 | 2.1461 | -0.0471 | 0.3242
19.00 | 58.78 | 0.2020 | 1.369 | 1.50 0.60 0.0157 | 0.0932 | 2.1400 | -0.0390 | 0.3281
1944 | 5881 | 0.2021 | 1.369 | 1.25 043 0.0082 | 0.0546 | 2.0734 | -0.0305 | 0.3274
19.96 | 58.83 | 0.2021 | 1.370 | 1.32 0.47 0.0101 | 0.0644 | 2.0640 | -0.0590 | 0.3530
Table B24. Aerodynamic Data Summary for Run 80 with TWICS.
Run No. a Q-0 Re NPR m
(Configuration) (deg} (psf) M-, (x 108) | (avg) | (Ibm/s) C Cx Ce Cn Co
-3.71 58.83 | 0.2021 | 1.376 | 1.51 0.67 0.0159 | 0.1045 | 0.6670 | -0.3309 | 0.1439
0.54 58.72 | 0.2019 | 1.374 1.51 0.68 0.0161 | 0.1052 | 1.1240 | -0.3571 | 0.1577
2.60 58.37 | 0.2013 | 1.369 | 1.53 0.69 0.0166 | 0.1093 | 1.3017 | -0.3410 | 0.1715
4.68 58.33 | 0.2012 | 1.368 | 1.53 0.69 0.0165 | 0.1088 | 1.4642 | -0.3244 | 0.1865
6.76 58.58 | 0.2016 | 1.371 1.52 0.68 0.0161 | 0.1057 | 1.6154 | -0.3004 | 0.2038
7.78 58.04 | 0.2007 | 1.364 | 1.53 0.69 0.0168 | 0.1101 | 1.6918 | -0.2899 | 0.2149
8.82 58.34 | 0.2012 | 1.367 1.52 0.68 0.0165 | 0.1082 | 1.7710 | -0.2771 | 0.2265
9.85 58.87 | 0.2022 | 1.373 | 1.52 0.68 0.0161 | 0.1056 | 1.8411 | -0.2624 | 0.2370
10.88 | 58.66 | 0.2018 | 1.371 1.52 0.68 0.0163 | 0.1065 | 1.9059 | -0.2471 | 0.2478
80 11.90 | 58.53 | 0.2016 | 1.369 | 1.51 0.67 0.0160 | 0.1050 | 1.9691 | -0.2310 | 0.2578
(HELP-10C- 1293 | 58.78 | 0.2020 | 1.372 | 1.51 0.67 0.0158 | 0.1043 | 2.0330 | -0.2172 | 0.2692
RIENS) 13.97 | 58.73 | 0.2019 | 1.371 1.56 0.70 0.0170 | 0.1117 | 2.1060 | -0.2042 | 0.2831
15.00 | 58.71 | 0.2019 | 1.371 1.54 0.69 0.0167 | 0.1098 | 2.1592 | -0.1851 | 0.2941
16.03 | 58.63 | 0.2017 | 1.370 | 1.53 0.69 0.0166 | 0.1087 | 2.2004 | -0.1651 | 0.3044
16.52 | 58.88 | 0.2022 | 1.373 | 1.54 0.69 0.0167 | 0.1095 | 2.2301 | -0.1566 | 0.3108
17.06 | 58.59 | 0.2017 | 1.369 | 1.55 0.69 0.0168 | 0.1105 | 2.2583 | -0.1446 | 0.3171
1753 | 58.67 | 0.2018 | 1.369 1.55 0.70 0.0170 | 0.1114 | 2.2564 | -0.1376 | 0.3316
18.03 | 58.83 | 0.2021 | 1.371 1.55 0.69 0.0168 | 0.1100 | 2.2615 | -0.1269 | 0.3356
18.53 | 58.66 | 0.2018 | 1.369 | 1.54 0.68 0.0164 | 0.1084 | 2.2568 | -0.1175 | 0.3379
19.05 | 58.61 | 0.2017 | 1.368 | 1.55 0.69 0.0165 | 0.1095 | 2.2339 | -0.1159 | 0.3423
1949 | 5886 | 0.2022 | 1.370 | 1.55 0.69 0.0165 | 0.1095 | 2.1740 | -0.1534 | 0.3629
20.01 | 58.94 | 0.2023 | 1.371 1.55 0.69 0.0167 | 0.1101 | 2.1682 | -0.1546 | 0.3786
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Table B25. Aerodynamic Data Summary for Run 81 with TWICS.

Run No.

a Qe

Re

NPR

m

(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo
367 | 5877 | 02020 | 1.362 | 1.76 | 0.80 | 0.0212 | 0.1446 | 0.7513 | -0.3497 | 0.1492
059 | 5839 | 02013 | 1.358 | 1.77 | 081 | 0.0220 | 0.1492 | 1.1962 | -0.3679 | 0.1661
263 | 5832 | 02012 | 1356 | 1.75 | 080 | 0.0214 | 0.1458 | 1.3580 | -0.3504 | 0.1784
470 | 5876 | 02020 | 1.361 | 1.76 | 0.80 | 0.0211 | 0.1443 | 1.5183 | -0.3324 | 0.1935
6.78 | 5838 | 02013 | 1.356 | 1.75 | 0.80 | 0.0217 | 0.1466 | 1.6704 | -0.3099 | 0.2121
780 | 5837 | 02013 | 1.356 | 1.76 | 0.80 | 0.0215 | 0.1463 | 1.7493 | -0.2991 | 0.2240
885 | 5818 | 02010 | 1.354 | 1.76 | 0.80 | 0.0217 | 0.1478 | 1.8298 | -0.2874 | 0.2362
987 | 5850 | 02015 | 1.358 | 1.77 | 080 | 0.0214 | 0.1462 | 1.9009 | -0.2729 | 0.2472
10.90 | 5848 | 02015 | 1.357 | 1.77 | 080 | 0.0214 | 0.1464 | 1.9677 | -0.2588 | 0.2584
B1 11.93 | 5861 | 02017 | 1.359 | 1.77 | 080 | 0.0217 | 0.1471 | 2.0349 | -0.2455 | 0.2695
(HELP-t0c. | 1298 | 5871 | 02019 | 1350 | 176 | 080 | 00217 | 0.1463 | 21001 | -0.2301 | 0.2621
RIENS) 1399 | 58.81 | 02021 | 1.360 | 1.76 | 079 | 0.0212 | 0.1435 | 2.1583 | -0.2150 | 0.2926
1501 | 58.73 | 0.2020 | 1.360 | 1.76 | 0.80 | 0.0215 | 0.1449 | 2.2199 | -0.1988 | 0.3048
16.05 | 58.60 | 0.2017 | 1.358 | 1.77 | 0.80 | 0.0216 | 0.1460 | 2.2648 | -0.1826 | 0.3163
16.54 | 5870 | 0.2019 | 1.359 | 1.77 | 0.80 | 0.0214 | 0.1454 | 2.2092 | -0.1710 | 0.3232
17.07 | 58.63 | 02018 | 1.358 | 1.77 | 0.80 | 0.0213 | 0.1454 | 2.3143 | -0.1613 | 0.3270
17.56 | 58.61 | 02017 | 1.357 | 1.77 | 0.80 | 0.0216 | 0.1464 | 2.3067 | -0.1551 | 0.3417
18.07 | 5871 | 02019 | 1.358 | 1.76 | 079 | 0.0213 | 0.1447 | 2.3127 | -0.1450 | 0.3463
1855 | 5849 | 02015 | 1.355 | 1.76 | 079 | 0.0212 | 0.1451 | 2.3076 | -0.1368 | 0.3485
19.04 | 58.84 | 02021 | 1.358 | 1.77 | 080 | 0.0218 | 0.1462 | 2.2667 | -0.1393 | 0.3517
1951 | 58.99 | 0.2024 | 1.361 | 1.76 | 079 | 0.0209 | 0.1421 | 2.2103 | -0.1693 | 0.3719
2001 | 58.88 | 02022 | 1.359 | 1.77 | 079 | 0.0212 | 0.1442 | 2.2072 | -0.1701 | 0.3870
Table B26. Aerodynamic Data Summary for Run 82 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo
366 | 58.86 | 02021 | 1.364 | 1.83 | 0.78 | 0.0191 | 0.1472 | 0.7935 | -0.3446 | 0.1540
058 | 5875 | 02019 | 1.361 | 1.83 | 079 | 0.0193 | 0.1486 | 1.2177 | -0.3596 | 0.1708
262 | 5848 | 02014 | 1358 | 1.84 | 079 | 0.0194 | 0.1502 | 1.3785 | -0.3424 | 0.1844
471 | 5836 | 02012 | 1.357 | 1.84 | 079 | 0.0196 | 0.1514 | 1.5389 | -0.3226 | 0.2003
6.79 | 5879 | 02020 | 1.361 | 1.84 | 079 | 0.019%4 | 0.1498 | 1.6905 | -0.2985 | 0.2186
781 | 5823 | 02010 | 1.355 | 1.84 | 079 | 0.019% | 0.1517 | 1.7673 | -0.2862 | 0.2305
8.87 | 5842 | 02013 | 1.357 | 1.84 | 079 | 0.019% | 0.1509 | 1.8447 | -0.2725 | 0.2426
988 | 5859 | 0.2016 | 1.359 | 1.85 | 0.79 | 0.0195 | 0.1516 | 1.9131 | -0.2585 | 0.2528
10.91 | 58.65 | 02017 | 1.359 | 1.85 | 0.80 | 0.0196 | 0.1518 | 1.9801 | -0.2447 | 0.2640
82 11.95 | 58.37 | 02012 | 1.356 | 1.84 | 080 | 0.0198 | 0.1526 | 2.0420 | -0.2263 | 0.2756
(HELP-t0c. | 1296 | 5862 | 02017 | 1350 | 183 | 079 | 00196 | 0.1504 | 21018 | -0.2084 | 0.2854
RIENS.ST) | 1399 | 8842 | 02013 | 1356 | 184 | 079 | 00197 | 01516 | 21608 | -0.1899 | 02968
1501 | 5861 | 02017 | 1.358 | 1.84 | 079 | 0.0194 | 0.1505 | 2.2132 | -0.1684 | 0.3069
16.05 | 58.63 | 0.2017 | 1.359 | 1.85 | 0.80 | 0.0199 | 0.1532 | 2.2509 | -0.1484 | 0.3170
16.54 | 58.55 | 0.2015 | 1.358 | 1.85 | 079 | 0.0195 | 0.1518 | 2.2805 | -0.1352 | 0.3234
17.07 | 58.78 | 0.2020 | 1.360 | 1.85 | 079 | 0.0193 | 0.1504 | 2.2742 | -0.1243 | 0.3325
17.54 | 5872 | 02019 | 1.358 | 1.84 | 079 | 0.0195 | 0.1506 | 2.2790 | -0.1143 | 0.3396
18.06 | 58.56 | 0.2016 | 1.357 | 1.84 | 079 | 0.0193 | 0.1499 | 2.2857 | -0.1056 | 0.3443
18.56 | 58.76 | 0.2019 | 1.359 | 1.84 | 078 | 0.0191 | 0.1489 | 2.2803 | -0.0967 | 0.3461
19.03 | 58.95 | 0.2023 | 1.361 | 1.85 | 079 | 0.0193 | 0.1498 | 2.2419 | -0.1004 | 0.3489
1952 | 58.65 | 0.2017 | 1.357 | 1.85 | 0.80 | 0.0197 | 0.1528 | 2.1863 | -0.1390 | 0.3698
2002 | 58.80 | 02020 | 1.358 | 1.85 | 0.79 | 0.0195 | 0.1517 | 2.1822 | -0.1377 | 0.3833
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Table B27. Aerodynamic Data Summary for Run 85 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
-3.87 | 5917 | 02012 | 1.454 1.0 0 0 0 0.2769 | -0.1857 | 0.1373
0.39 59.17 | 0.2012 | 1.451 1.0 0 0 0 0.7848 | -0.2208 | 0.1354
242 59.01 | 0.2010 | 1.447 1.0 0 0 0 0.9535 | -0.2054 | 0.1420
4.52 58.97 | 0.2009 | 1.445 1.0 0 0 0 1.1163 | -0.1847 | 0.1516
6.60 59.11 | 0.2011 | 1.446 1.0 0 0 0 1.2781 | -0.1654 | 0.1661
7.62 58.96 | 0.2009 | 1.443 1.0 0 0 0 1.3531 | -0.1538 | 0.1735
8.66 59.10 | 0.2011 | 1.444 1.0 0 0 0 14294 | -0.1424 | 0.1822
9.69 59.20 | 0.2013 | 1.444 1.0 0 0 0 1.5085 | -0.1324 | 0.1924
10.72 | 59.23 | 0.2013 | 1.442 1.0 0 0 0 1.5854 | -0.1211 | 0.2032
85 11.77 | 59.07 | 0.2011 | 1.439 1.0 0 0 0 1.6574 | -0.1066 | 0.2145
(AFC-off- 12.80 | 58.89 | 0.2007 | 1.437 1.0 0 0 0 1.7236 | -0.0932 | 0.2250
R1VGs) 13.82 | 59.07 | 0.2010 | 1.438 1.0 0 0 0 1.7908 | -0.0792 | 0.2368
14.84 | 59.18 | 0.2012 | 1.439 1.0 0 0 0 1.8484 | -0.0669 | 0.2478
15.89 | 58.83 | 0.2006 | 1.434 1.0 0 0 0 1.9090 | -0.0521 | 0.2608
16.38 | 5891 | 0.2007 | 1.434 1.0 0 0 0 1.9380 | -0.0448 | 0.2672
16.92 | 59.05 | 0.2010 | 1.435 1.0 0 0 0 1.9677 | -0.0365 | 0.2742
17.41 | 59.04 | 0.2010 | 1.434 1.0 0 0 0 1.9938 | -0.0285 | 0.2803
17.95 | 59.34 | 0.2015 | 1.437 1.0 0 0 0 2.0295 | -0.0206 | 0.3022
18.44 | 59.31 | 0.2014 | 1.436 1.0 0 0 0 2.0499 | -0.0136 | 0.3101
18.94 | 59.40 | 0.2016 | 1.437 1.0 0 0 0 2.0567 | -0.0076 | 0.3164
19.45 | 5948 | 0.2017 | 1.437 1.0 0 0 0 2.0528 | -0.0045 | 0.3227
19.94 | 59.50 | 0.2018 | 1.437 1.0 0 0 0 2.0357 | -0.0152 | 0.3344

Table B28. Aerodynamic Data Summary for Run 86 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo
377 | 59.14 | 0.2011 | 1.422 1.23 0.44 0.0088 | 0.0550 | 0.5095 | -0.2778 | 0.1383
0.49 5011 | 0.2011 | 1.421 1.29 0.48 0.0103 | 0.0630 | 1.0146 | -0.3255 | 0.1480
255 58.87 | 0.2007 | 1.418 1.30 0.50 0.0109 | 0.0659 | 1.1886 | -0.3019 | 0.1600
4.60 58.98 | 0.2009 | 1.418 1.30 0.50 0.0108 | 0.0656 | 1.3355 | -0.2736 | 0.1723
6.69 59.08 | 0.2010 | 1.420 1.30 0.49 0.0106 | 0.0646 | 1.4711 | -0.2408 | 0.1856
7.69 58.92 | 0.2008 | 1.418 1.27 0.47 0.0099 | 0.0612 | 1.5220 | -0.2201 | 0.1915
8.74 59.04 | 0.2010 | 1.417 1.27 0.47 0.0096 | 0.0603 | 1.5961 | -0.2043 | 0.2008
9.78 58.90 | 0.2007 | 1.415 1.27 0.47 0.0098 | 0.0609 | 1.6673 | -0.1878 | 0.2120
10.79 | 59.04 | 0.2010 | 1.417 1.27 0.47 0.0098 | 0.0608 | 1.7301 | -0.1670 | 0.2220
86 11.83 | 59.02 | 0.2009 | 1.416 1.28 0.47 0.0098 | 0.0613 | 1.7988 | -0.1520 | 0.2339
(HELP-10C- 12.86 | 58.84 | 0.2006 | 1.414 1.29 0.48 0.0101 | 0.0630 | 1.8637 | -0.1377 | 0.2453
R1S+R1VG) 13.88 | 59.29 | 0.2014 | 1.419 1.30 0.48 0.0103 | 0.0635 | 1.9270 | -0.1244 | 0.2572
1492 | 59.17 | 0.2012 | 1.417 1.30 0.49 0.0105 | 0.0645 | 1.9874 | -0.1082 | 0.2713
156.95 | 59.20 | 0.2012 | 1.417 1.31 0.49 0.0106 | 0.0650 | 2.0427 | -0.0914 | 0.2843
1644 | 59.16 | 0.2012 | 1.416 1.31 0.49 0.0105 | 0.0649 | 2.0670 | -0.0842 | 0.2901
16.98 | 59.10 | 0.2011 | 1.415 1.31 0.49 0.0105 | 0.0649 | 2.0959 | -0.0743 | 0.2951
1746 | 59.16 | 0.2012 | 1.416 1.30 0.49 0.0106 | 0.0649 | 2.1193 | -0.0651 | 0.3005
17.98 | 59.40 | 0.2016 | 1.418 1.27 0.47 0.0096 | 0.0598 | 2.1265 | -0.0554 | 0.3176
18.48 | 59.28 | 0.2014 | 1.415 1.27 0.47 0.0096 | 0.0600 | 2.1374 | -0.0510 | 0.3238
18.99 | 59.29 | 0.2014 | 1.416 1.28 0.47 0.0096 | 0.0600 | 2.1362 | -0.0462 | 0.3290
1945 | 59.24 | 0.2013 | 1.414 1.28 0.47 0.0097 | 0.0605 | 2.1068 | -0.0564 | 0.3362
10.97 | 59.41 | 0.2016 | 1.416 1.28 0.47 0.0096 | 0.0599 | 2.0897 | -0.0783 | 0.3589
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Table B29. Aerodynamic Data Summary for Run 87 with TWICS.

Run No.

a Qe

Re

NPR

m

(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo
371 | 5912 | 02011 | 1409 | 152 | 062 | 0.0162 | 0.0953 | 0.6363 | -0.3213 | 0.1446
053 | 58.87 | 02007 | 1406 | 152 | 061 | 00160 | 0.0950 | 1.1068 | -0.3514 | 0.1585
260 | 59.12 | 02011 | 1408 | 152 | 061 | 0.0160 | 0.0948 | 1.2695 | -0.3319 | 0.1699
466 | 58.68 | 0.2003 | 1403 | 152 | 062 | 0.0161 | 0.0962 | 1.4207 | -0.3101 | 0.1836
6.71 | 5897 | 02009 | 1407 | 153 | 062 | 00162 | 0.0960 | 15613 | -0.2805 | 0.1987
774 | 5927 | 02014 | 1410 | 153 | 062 | 00160 | 0.0952 | 1.6283 | -0.2644 | 0.2076
879 | 58.85 | 0.2007 | 1405 | 1.51 | 061 | 0.0161 | 0.0949 | 1.7049 | -0.2475 | 0.2188
982 | 5922 | 02013 | 1408 | 148 | 059 | 0.0150 | 0.0891 | 1.7552 | -0.2216 | 0.2269
10.83 | 58.90 | 0.2007 | 1.404 | 148 | 059 | 0.0150 | 0.0898 | 1.8181 | -0.2018 | 0.2370
87 11.87 | 58.98 | 0.2009 | 1.405 | 149 | 059 | 0.0150 | 0.0899 | 1.8789 | -0.1836 | 0.2476
(HELP-t0C. | 1289 | 5930 | 02014 | 1409 | 149 | 059 | 00149 | 0.0892 | 19342 | -0.1647 | 0.2574
RISIRIVGS) | 1391 | 5922 | 02013 | 1409 | 149 | 059 | 00150 | 00895 | 19852 | -0.1488 | 02678
1492 | 59.18 | 02012 | 1.408 | 149 | 060 | 0.0152 | 0.0903 | 2.0412 | -0.1301 | 0.2803
1597 | 59.18 | 0.2012 | 1.408 | 149 | 060 | 0.0151 | 0.0902 | 2.0903 | -0.1126 | 0.2032
16.46 | 59.37 | 0.2016 | 1.409 | 149 | 060 | 0.0151 | 0.0900 | 2.1142 | -0.1048 | 0.2983
17.00 | 59.07 | 0.2010 | 1.406 | 150 | 060 | 0.0152 | 0.0912 | 2.1476 | -0.0932 | 0.3044
1749 | 5946 | 02017 | 1409 | 151 | 060 | 0.0152 | 0.0916 | 2.1703 | -0.0864 | 0.3100
18.00 | 58.93 | 0.2008 | 1.404 | 153 | 061 | 0.0157 | 0.0948 | 2.1867 | -0.0835 | 0.3298
1853 | 59.43 | 0.2017 | 1.409 | 153 | 062 | 0.0160 | 0.0956 | 2.1896 | -0.0781 | 0.3349
18.98 | 59.25 | 0.2014 | 1.407 | 154 | 062 | 0.0162 | 0.0970 | 2.1883 | -0.0739 | 0.3391
1949 | 59.18 | 0.2012 | 1405 | 154 | 062 | 0.0160 | 0.0967 | 2.1455 | -0.0889 | 0.3482
19.99 | 59.49 | 02018 | 1.410 | 154 | 062 | 0.0161 | 0.0964 | 2.1365 | -0.0982 | 0.3667

Table B30. Aerodynamic Data Summary for Run 88 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | G | G | O | Oo
366 | 5920 | 0.2012 | 1403 | 1.97 | 081 | 0.0247 | 0.1614 | 0.7710 | -0.3547 | 0.1519
058 | 59.11 | 02011 | 1402 | 1.99 | 082 | 0.0250 | 0.1655 | 1.2050 | -0.3703 | 0.1688
263 | 5887 | 02007 | 1400 | 1.95 | 080 | 0.0242 | 0.1587 | 1.3543 | -0.3517 | 0.1800
470 | 5894 | 02008 | 1401 | 197 | 080 | 0.0243 | 0.1608 | 1.5118 | -0.3318 | 0.1950
6.75 | 5890 | 02007 | 1.400 | 1.97 | 080 | 0.0245 | 0.1616 | 1.6557 | -0.3042 | 0.2120
779 | 5895 | 0.2008 | 1400 | 1.95 | 080 | 0.0244 | 0.1590 | 1.7265 | -0.2892 | 0.2229
883 | 5931 | 02014 | 1404 | 1.97 | 080 | 0.0242 | 0.1594 | 1.8050 | -0.2760 | 0.2350
9.87 | 58.88 | 02007 | 1.399 | 1.96 | 0.80 | 0.0246 | 0.1606 | 1.8680 | -0.2561 | 0.2454
10.86 | 58.73 | 0.2004 | 1.397 | 196 | 078 | 0.0233 | 0.1575 | 1.9316 | -0.2400 | 0.2561
88 11.92 | 58.85 | 0.2006 | 1.398 | 1.99 | 081 | 0.0247 | 0.1651 | 1.9997 | -0.2249 | 0.2678
(HELP-t0C. | 1294 | 5909 | 02011 | 1401 | 1.96 | 080 | 00243 | 0.1591 | 20392 | -0.2018 | 02758
RISIRIVGS) | 1395 | 5925 | 02013 | 1403 | 1.92 | 079 | 00243 | 01546 | 20853 | -0.1802 | 02855
1499 | 5917 | 02012 | 1402 | 193 | 080 | 0.0243 | 0.1562 | 2.1401 | -0.1635 | 0.2979
16.01 | 5911 | 02011 | 1402 | 195 | 080 | 0.0244 | 0.1590 | 2.1871 | -0.1499 | 0.3102
16.50 | 59.20 | 0.2013 | 1.402 | 194 | 079 | 0.0239 | 0.1555 | 2.2050 | -0.1386 | 0.3144
17.05 | 5917 | 02012 | 1402 | 1.94 | 080 | 0.0243 | 0.1573 | 2.2423 | -0.1274 | 0.3217
17.52 | 58.98 | 0.2009 | 1.399 | 1.96 | 079 | 0.0240 | 0.1583 | 2.2477 | -0.1219 | 0.3379
18.04 | 5952 | 0.2018 | 1.406 | 195 | 078 | 0.0232 | 0.1531 | 2.2523 | -0.1145 | 0.3422
1856 | 59.43 | 0.2017 | 1.403 | 191 | 079 | 0.0241 | 0.1523 | 2.2494 | -0.1025 | 0.3457
19.02 | 5947 | 02017 | 1405 | 1.96 | 080 | 0.0242 | 0.1572 | 2.2443 | -0.1034 | 0.3508
1951 | 5956 | 0.2019 | 1.406 | 1.94 | 079 | 0.0238 | 0.1541 | 2.1908 | -0.1185 | 0.3596
2001 | 5952 | 02018 | 1405 | 1.92 | 077 | 0.0230 | 0.1493 | 2.1806 | -0.1232 | 0.3770
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Table B31. Aerodynamic Data Summary for Run 89 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | deq) | (s | M= | x109) | (avg) | omigy | G | O | & | Cn ] Oo
368 | 5027 | 02013 | 1415 | 153 | 078 | 00174 | 0.1208 | 0.7300 | -0.3379 | 0.1510
057 | 5015 | 02011 | 1412 | 154 | 079 | 00177 | 0.1234 | 1.1796 | -0.3573 | 0.1672
260 | 5898 | 02008 | 1400 | 154 | 079 | 00176 | 0.1233 | 13415 | -0.3402 | 0.1793
469 | 5008 | 02010 | 1412 | 155 | 079 | 00178 | 0.1242 | 15007 | -0.3207 | 0.1947
677 | 5871 | 02004 | 1407 | 155 | 079 | 00178 | 0.1254 | 16542 | -0.2071 | 0.2120
779 | 5008 | 02010 | 1411 | 155 | 080 | 00180 | 0.1252 | 1.7344 | -0.2863 | 0.2243
884 | 5894 | 02008 | 1408 | 155 | 080 | 00181 | 0.1258 | 1.8106 | -0.2729 | 0.2355
9086 | 5891 | 02007 | 1408 | 155 | 081 | 00187 | 0.1277 | 1.8821 | -0.2500 | 0.2468
1089 | 5004 | 02000 | 1400 | 156 | 079 | 00178 | 0.1255 | 1.9547 | -0.2454 | 0.2585
89 1193 | 5005 | 02010 | 1400 | 154 | 078 | 00174 | 0.1225 | 20175 | 02301 | 0.2697
1296 | 5022 | 02013 | 1411 | 154 | 079 | 00176 | 0.1220 | 2.0806 | -0.2164 | 0.2813
(T%Cég)c 1398 | 5036 | 02015 | 1412 | 155 | 078 | 00173 | 0.1222 | 21420 | 02013 | 0.2921
1502 | 5013 | 02011 | 1410 | 154 | 079 | 00177 | 0.1231 | 2.1989 | -0.1850 | 0.3037
1604 | 5040 |02016 | 1413 | 154 | 078 | 00174 | 0.1215 | 22416 | -0.1699 | 0.3146
1653 | 5024 | 02013 | 1410 | 154 | 078 | 00175 | 0.1219 | 2.2638 | -0.1607 | 0.3190
1707 | 5893 | 02008 | 1407 | 154 | 078 | 00175 | 0.1230 | 22070 | -0.1488 | 0.3262
1803 | 5915 | 02011 | 1409 | 154 | 079 | 00177 | 0.1234 | 2.2954 | -0.1372 | 0.3455
1855 | 59.48 | 02017 | 1411 | 154 | 078 | 0.0172 | 0.1200 | 2.2895 | -0.1291 | 0.3478
1905 | 5931 | 02014 | 1410 | 155 | 079 | 00175 | 01229 | 22611 | -0.1307 | 0.3530
1950 | 5928 | 02014 | 1409 | 155 | 078 | 00173 | 0.1223 | 22074 | -0.1614 | 0.3712
2004 | 5045 | 02017 | 1411 | 154 | 078 | 00174 | 01218 | 21957 | -0.1680 | 0.3896
Table B32. Aerodynamic Data Summary for Run 90 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) M- (x 108) | (avg) | (Ibm/s) Cu Cs Ct Cn Co
387 | 2358 | 01250 | 0917 | 10 | O 0 0 | 0.2817 | -0.2011 | 0.1389
038 | 2343 |04255 | 0913 | 10 | 0 0 0 | 07767 | 02118 | 0.1427
244 | 2347 |04256 | 0914 | 10 | 0 0 0 | 0949 | -0.2019 | 0.1480
452 | 2339 [o04254 | 0912 | 10 | 0 0 0 | 11129 | -0.1843 | 0.1501
660 | 2352 |01257 | 0914 | 10 | 0 0 0 | 12647 | -0.1638 | 0.1704
761 | 2346 | 041256 | 0913 | 10 | o0 0 0 | 1.3405 | -0.1521 | 04779
864 | 2350 |01250 | 0916 | 10 | 0 0 0 | 1.4204 | -0.1415 | 0.1865
969 | 2351 |04257 | 0914 | 10 | 0 0 0 | 15017 | -0.1298 | 0.1977
" 1072 | 2348 |01256 | 0913 | 10 | 0 0 0 | 1578 | -0.1190 | 0.2003
1174 | 2349 [04257 | 0913 | 10 | o 0 0 | 1.6453 | -0.1057 | 0.2190
AFCaof 1277 | 2348 |04256 | 0913 | 10 | o 0 0 | 17102 | -0.0905 | 0.2301
Momoqzs | 1982 | 2354 | 01258 | 0914 | 10 | 0 0 0 | 17783 | -0.0760 | 02423
: 1485 | 2343 | 04255 | 0912 | 10 | 0 0 0 | 18384 | -0.0615 | 0.2540
1588 | 2353 | 01258 | 0914 | 10 | 0 0 0 | 18964 | -0.0441 | 0.2660
1636 | 2351 | 04257 | 0913 | 10 | o0 0 0 | 19240 | -0.0379 | 02817
1690 | 2355 | 04258 | 0914 | 10 | 0 0 0 | 19502 | -0.0291 | 0.2889
1740 | 2357 | 04259 | 0914 | 10 | 0 0 0 | 19805 | -0.0197 | 02074
1790 | 2350 | 04257 | 0913 | 10 | o0 0 0 | 20086 | -0.0107 | 0.3064
1843 | 2351 | 04257 | 0913 | 10 | 0 0 0 | 2020 | -0.0023 | 03139
1891 | 2352 | 04257 | 0913 | 10 | o0 0 0 | 20373 | 0.0060 | 03203
1942 | 2355 | 04258 | 0913 | 10 | 0 0 0 | 20427 | 0.0121 | 03275
1904 | 2359 | 04259 | 0914 | 10 | o 0 0 | 20404 | 0.0149 | 03356
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Table B33. Aerodynamic Data Summary for Run 91 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo

-3.72 | 2359 | 01259 | 0.913 1.11 0.40 0.0127 | 0.1812 | 0.6128 | -0.3081 | 0.1465

0.52 23.39 | 0.1254 | 0.909 1.11 0.40 0.0127 | 0.1832 | 1.0781 | -0.3400 | 0.1576

2.58 2347 | 0125 | 0.911 1.11 0.40 0.0126 | 0.1822 | 1.2467 | -0.3233 | 0.1700

4.65 23.39 | 0.1254 | 0.909 1.11 0.40 0.0127 | 0.1835 | 1.4116 | -0.3062 | 0.1854

6.73 2349 | 0125 | 0.911 1.11 0.41 0.0129 | 0.1846 | 1.5639 | -0.2839 | 0.2025

7.75 2360 | 01259 | 0.913 1.11 0.41 0.0127 | 0.1825 | 1.6364 | -0.2725 | 0.2124

8.79 2349 | 01257 | 0.911 1.11 0.41 0.0127 | 0.1831 | 1.7202 | -0.2611 | 0.2240

9.82 2353 | 0.1258 | 0.912 1.11 0.41 0.0128 | 0.1844 | 1.7874 | -0.2458 | 0.2342

91 10.85 | 23.39 | 0.1254 | 0.909 1.11 0.41 0.0129 | 0.1864 | 1.8582 | -0.2311 | 0.2449
11.89 | 23.70 | 0.1262 | 0.915 112 0.41 0.0129 | 0.1844 | 1.9194 | -0.2155 | 0.2555

(HELP-10C, 1292 | 2347 | 0.125% | 0.911 112 0.41 0.0131 | 0.1879 | 1.9846 | -0.1999 | 0.2673
M..=0.125) 13.92 | 2357 | 0.1259 | 0.913 112 0.41 0.0131 | 0.1879 | 2.0415 | -0.1819 | 0.2771
1498 | 2356 | 0.1259 | 0.913 112 0.42 0.0133 | 0.1896 | 2.1080 | -0.1624 | 0.2908

16.00 | 2355 | 0.1258 | 0.912 112 0.42 0.0135 | 0.1912 | 2.1457 | -0.1439 | 0.3115

1649 | 2353 | 0.1258 | 0.912 112 0.42 0.0136 | 0.1923 | 2.1705 | -0.1350 | 0.3177

17.03 | 2352 | 0.1258 | 0.911 113 0.42 0.0136 | 0.1927 | 2.1937 | -0.1261 | 0.3253

17.51 | 23.55 | 0.1258 | 0.912 1.13 0.42 0.0135 | 0.1916 | 2.2138 | -0.1154 | 0.3311

18.00 | 23.54 | 0.1258 | 0.911 1.13 0.42 0.0135 | 0.1920 | 2.2231 | -0.1058 | 0.3358

18.52 | 23.54 | 0.1258 | 0.912 1.13 0.42 0.0135 | 0.1921 | 2.2280 | -0.0963 | 0.3413

19.03 | 23.58 | 0.1259 | 0.912 1.13 0.42 0.0136 | 0.1925 | 2.2144 | -0.0885 | 0.3442

1049 | 2371 | 01262 | 0915 | 1.13 0.42 0.0134 | 0.1900 | 2.1809 | -0.0950 | 0.3488

10.98 | 23.70 | 01262 | 0915 | 1.12 0.40 0.0123 | 0.1802 | 2.1295 | -0.1106 | 0.3672

Table B34. Aerodynamic Data Summary for Run 92 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo

-3.51 2361 | 0.1260 | 0.913 1.49 0.76 0.0408 | 0.4542 | 1.0569 | -0.4321 | 0.1671

0.68 23.36 | 0.1253 | 0.908 1.47 0.75 0.0405 | 0.4518 | 1.4302 | -0.4171 | 0.1922

2.73 2360 | 0.1259 | 0.912 1.48 0.75 0.0399 | 0.4462 | 1.5852 | -0.4011 | 0.2069

4.81 23.37 | 0.1253 | 0.908 1.48 0.76 0.0411 | 0.4605 | 1.7510 | -0.3837 | 0.2267

6.88 23.43 | 0.1255 | 0.909 1.47 0.75 0.0404 | 0.4503 | 1.8973 | -0.3588 | 0.2486

7.90 23.44 | 0.1255 | 0.909 1.48 0.75 0.0409 | 0.4564 | 1.9769 | -0.3476 | 0.2621

8.94 2351 | 01257 | 0.911 1.47 0.75 0.0407 | 0.4485 | 2.0447 | -0.3341 | 0.2733

9.97 2345 | 0.1256 | 0.909 1.48 0.75 0.0409 | 0.4555 | 2.1223 | -0.3267 | 0.2865

9 11.00 | 2341 | 0.1254 | 0.909 1.48 0.76 0.0413 | 0.4587 | 2.1938 | -0.3115 | 0.2998
12.04 | 2357 | 0.1259 | 0.911 1.48 0.75 0.0407 | 0.4525 | 2.2591 | -0.2985 | 0.3120

(HELP-10C, 13.07 | 2346 | 0.1256 | 0.909 1.48 0.75 0.0405 | 0.4518 | 2.3182 | -0.2838 | 0.3244
M..=0.125) 14.06 | 23.50 | 0.1257 | 0.910 1.47 0.75 0.0400 | 0.4474 | 2.3569 | -0.2684 | 0.3326
1511 | 2354 | 0.1258 | 0.911 1.48 0.75 0.0406 | 0.4511 | 2.4098 | -0.2527 | 0.3456

16.14 | 2354 | 0.1258 | 0.911 1.48 0.75 0.0405 | 0.4512 | 2.4587 | -0.2369 | 0.3693

16.63 | 2356 | 0.1258 | 0.911 1.49 0.76 0.0410 | 0.4570 | 2.4839 | -0.2292 | 0.3770

1714 | 2351 | 0.1257 | 0.910 1.47 0.75 0.0403 | 0.4493 | 2.4840 | -0.2185 | 0.379%6

1763 | 2352 | 0.1257 | 0.910 1.47 0.74 0.0398 | 0.4458 | 2.4745 | -0.2117 | 0.3814

18.13 | 23.66 | 0.1261 | 0.913 1.48 0.74 0.0391 | 0.4416 | 2.4662 | -0.2026 | 0.3838

18.65 | 2354 | 0.1258 | 0.911 1.49 0.76 0.0415 | 0.4604 | 2.4538 | -0.1976 | 0.3860

1910 | 23.53 | 0.1258 | 0.910 1.48 0.75 0.0403 | 0.4510 | 2.4131 | -0.1980 | 0.3895

19.58 | 2356 | 0.1259 | 0.911 1.48 0.75 0.0406 | 0.4533 | 2.3497 | -0.2198 | 0.4043

20.08 | 2362 | 0.1260 | 0.912 1.48 0.75 0.0400 | 0.4467 | 2.3424 | -0.2155 | 0.4174
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Table B35. Aerodynamic Data Summary for Run 93 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
-3.87 33.72 | 0.1509 | 1.087 1.0 0 0 0 0.2839 | -0.1994 | 0.1396
0.41 33.60 | 0.1506 | 1.085 1.0 0 0 0 0.7879 | -0.2162 | 0.1414
245 33.60 | 0.1506 | 1.084 1.0 0 0 0 0.9561 | -0.2029 | 0.1465
4.52 33.61 | 0.1507 | 1.084 1.0 0 0 0 11172 | -0.1837 | 0.1553
6.60 33.69 | 0.1508 | 1.086 1.0 0 0 0 1.2704 | -0.1635 | 0.1687
7.61 33.69 | 0.1508 | 1.086 1.0 0 0 0 1.3475 | -0.1518 | 0.1765
8.64 33.37 | 0.1501 | 1.081 1.0 0 0 0 1.4238 | -0.1406 | 0.1851
9.69 33.58 | 0.1506 | 1.084 1.0 0 0 0 1.5045 | -0.1303 | 0.1951
93 10.72 | 33.82 | 0.1511 | 1.088 1.0 0 0 0 1.5799 | -0.1198 | 0.2062
11.75 | 33.54 | 0.1505 | 1.083 1.0 0 0 0 1.6533 | -0.1062 | 0.2168
(AFC-off 12.80 | 33.68 | 0.1508 | 1.085 1.0 0 0 0 1.7161 | -0.0910 | 0.2275
M.=0 15') 13.82 | 33.72 | 0.1509 | 1.086 1.0 0 0 0 1.7826 | -0.0770 | 0.2392
' 14.85 | 33.63 | 0.1507 | 1.084 1.0 0 0 0 1.8441 | -0.0625 | 0.2511
15.88 | 33.66 | 0.1508 | 1.085 1.0 0 0 0 1.9027 | -0.0477 | 0.2633
16.37 | 33.81 | 0.1511 | 1.087 1.0 0 0 0 1.9300 | -0.0404 | 0.2694
16.90 | 33.76 | 0.1510 | 1.086 1.0 0 0 0 1.9568 | -0.0315 | 0.2761
17.41 33.74 | 0.1509 | 1.086 1.0 0 0 0 1.9933 | -0.0220 | 0.2958
17.95 | 33.74 | 0.1509 | 1.086 1.0 0 0 0 2.0223 | -0.0143 | 0.3042
1842 | 33.76 | 0.1510 | 1.085 1.0 0 0 0 2.0413 | -0.0047 | 0.3118
18.93 | 33.61 | 0.1506 | 1.083 1.0 0 0 0 2.0516 | 0.0025 | 0.3181
1943 | 3384 | 0.1512 | 1.087 1.0 0 0 0 2.0541 | 0.0070 | 0.3246
19.97 | 33.85 | 0.1512 | 1.087 1.0 0 0 0 2.0452 | 0.0051 | 0.3339
Table B36. Aerodynamic Data Summary for Run 94 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (ps) | M- | (<109 | favg) | (brmsg) | O« | O G| Cn | O
-3.58 33.92 | 0.1513 | 1.087 1.52 0.79 0.0311 | 0.2824 | 0.9183 | -0.3926 | 0.1603
0.63 33.58 | 0.1506 | 1.081 1.53 0.80 0.0316 | 0.2890 | 1.3290 | -0.3930 | 0.1816
2.69 33.63 | 0.1507 | 1.082 1.53 0.79 0.0310 | 0.2864 | 1.4903 | -0.3773 | 0.1961
4.74 33.68 | 0.1508 | 1.082 1.52 0.78 0.0306 | 0.2816 | 1.6374 | -0.3570 | 0.2119
6.84 33.70 | 0.1509 | 1.083 1.52 0.79 0.0311 | 0.2852 | 1.7898 | -0.3329 | 0.2319
7.85 3358 | 0.1506 | 1.081 1.53 0.79 0.0312 | 0.2874 | 1.8739 | -0.3229 | 0.2455
8.90 33.66 | 0.1507 | 1.082 1.53 0.79 0.0310 | 0.2856 | 1.9507 | -0.3106 | 0.2579
9.92 3375 | 0.1510 | 1.083 1.52 0.79 0.0308 | 0.2826 | 2.0193 | -0.2977 | 0.2691
94 10.96 | 33.69 | 0.1508 | 1.082 1.54 0.79 0.0313 | 0.2899 | 2.1012 | -0.2876 | 0.2831
12.00 | 33.68 | 0.1508 | 1.082 1.54 0.80 0.0316 | 0.2907 | 2.1682 | -0.2742 | 0.2954
(HELP-10C 13.03 | 33.83 | 0.1511 | 1.084 1.54 0.79 0.0312 | 0.2876 | 2.2329 | -0.2604 | 0.3078
M.=0 15)’ 1405 | 3391 | 0.1513 | 1.085 1.55 0.80 0.0313 | 0.2887 | 2.2878 | -0.2463 | 0.3187
' 15.08 | 33.57 | 0.1506 | 1.079 1.54 0.80 0.0316 | 0.2921 | 2.3441 | -0.2320 | 0.3318
16.11 33.78 | 0.1510 | 1.083 1.54 0.80 0.0315 | 0.2890 | 2.3936 | -0.2145 | 0.3444
16.58 | 33.80 | 0.1511 | 1.084 1.54 0.79 0.0314 | 0.2889 | 2.4068 | -0.2066 | 0.3600
17.11 33.81 | 0.1511 | 1.084 1.54 0.79 0.0310 | 0.2868 | 2.4206 | -0.1986 | 0.3657
1762 | 33.78 | 0.1510 | 1.083 1.54 0.80 0.0314 | 0.2898 | 2.4226 | -0.1906 | 0.3697
18.11 33.84 | 01512 | 1.084 1.55 0.80 0.0315 | 0.2902 | 2.4136 | -0.1829 | 0.3711
18.63 | 33.78 | 0.1510 | 1.083 1.55 0.80 0.0317 | 0.2922 | 2.4080 | -0.1761 | 0.3748
19.07 | 33.84 | 0.1512 | 1.084 1.53 0.79 0.0310 | 0.2850 | 2.3559 | -0.1787 | 0.3764
1956 | 33.79 | 0.1511 | 1.083 1.53 0.78 0.0306 | 0.2833 | 2.2914 | -0.2147 | 0.3984
20.06 | 33.81 | 0.1511 | 1.084 1.53 0.79 0.0308 | 0.2844 | 2.2958 | -0.2064 | 0.4089
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Table B37. Aerodynamic Data Summary for Run 95 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.63 | 4568 | 01761 | 1.255 | 1.53 0.79 0.0231 | 0.1811 | 0.8090 | -0.3615 | 0.1546
0.59 4539 | 0.1756 | 1.250 1.54 0.79 0.0232 | 0.1830 | 1.2374 | -0.3726 | 0.1728
2.65 4549 | 01758 | 1.252 1.55 0.79 0.0231 | 0.1832 | 1.4023 | -0.3556 | 0.1860
4.72 4572 | 01762 | 1.254 1.54 0.79 0.0234 | 0.1821 | 1.5574 | -0.3369 | 0.2009
6.78 4562 | 0.1760 | 1.254 1.55 0.79 0.0233 | 0.1838 | 1.7114 | -0.3142 | 0.2201
7.82 4552 | 01758 | 1.251 1.55 0.79 0.0229 | 0.1825 | 1.7935 | -0.3024 | 0.2330
8.86 4557 | 01759 | 1.252 1.54 0.79 0.0231 | 0.1821 | 1.8707 | -0.2892 | 0.2450
9.91 4559 | 0.1760 | 1.252 1.54 0.79 0.0231 | 0.1823 | 1.9414 | -0.2761 | 0.2564
95 10.92 | 4570 | 0.1762 | 1.253 1.55 0.79 0.0231 | 0.1832 | 2.0163 | -0.2641 | 0.2684
11.96 | 45.78 | 0.1764 | 1.254 1.55 0.79 0.0229 | 0.1817 | 2.0797 | -0.2499 | 0.2798
(HELP-10C, 1299 | 4569 | 0.1762 | 1.253 1.55 0.80 0.0234 | 0.1847 | 2.1466 | -0.2368 | 0.2924
M..=0.175) 14.01 | 4544 | 01757 | 1.249 1.55 0.79 0.0233 | 0.1854 | 2.2132 | -0.2233 | 0.3045
15.03 | 45.88 | 0.1766 | 1.255 1.54 0.79 0.0231 | 0.1817 | 2.2614 | -0.2062 | 0.3149
16.07 | 4559 | 0.1760 | 1.251 1.55 0.79 0.0228 | 0.1821 | 2.3153 | -0.1925 | 0.3277
16.57 | 45.74 | 0.1763 | 1.253 1.56 0.80 0.0234 | 0.1853 | 2.3486 | -0.1845 | 0.3348
1710 | 4571 | 0.1762 | 1.252 1.55 0.79 0.0231 | 0.1836 | 2.3488 | -0.1747 | 0.3504
17.57 | 4571 | 0.1762 | 1.252 1.55 0.80 0.0234 | 0.1850 | 2.3548 | -0.1683 | 0.3548
18.10 | 45.61 | 0.1760 | 1.251 1.55 0.79 0.0233 | 0.1849 | 2.3583 | -0.1590 | 0.3588
18.58 | 45.69 | 0.1762 | 1.252 1.56 0.80 0.0233 | 0.1855 | 2.3495 | -0.1529 | 0.3606
19.07 | 4573 | 0.1763 | 1.252 1.55 0.80 0.0233 | 0.1848 | 2.3095 | -0.1554 | 0.3642
10.52 | 4581 | 0.1764 | 1.253 1.56 0.80 0.0234 | 0.1866 | 2.2572 | -0.1878 | 0.3820
2006 | 4597 | 01767 | 1.255 | 1.56 0.80 0.0232 | 0.1848 | 2.2411 | -0.1916 | 0.4004
Table B38. Aerodynamic Data Summary for Run 96 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) | M= | x109 | (avg) | (bmisy | G« | G+ | G | O O
-3.87 | 4535 | 0.1761 | 1.274 1.0 0 0 0 0.2637 | -0.1826 | 0.139%4
0.38 4524 | 01759 | 1.271 1.0 0 0 0 0.7829 | -0.2200 | 0.1397
244 4521 | 0.1758 | 1.269 1.0 0 0 0 0.9502 | -0.2048 | 0.1449
4.52 4523 | 0.1758 | 1.269 1.0 0 0 0 1.1161 | -0.1870 | 0.1553
6.60 4516 | 0.1757 | 1.267 1.0 0 0 0 1.2676 | -0.1650 | 0.1672
7.61 45.07 | 0.1755 | 1.266 1.0 0 0 0 1.3460 | -0.1545 | 0.1754
8.66 4520 | 0.1758 | 1.267 1.0 0 0 0 1.4221 | -0.1420 | 0.1835
9.69 4525 | 01759 | 1.267 1.0 0 0 0 1.5033 | -0.1326 | 0.1943
9% 10.72 | 4527 | 0.1759 | 1.267 1.0 0 0 0 1.5762 | -0.1201 | 0.2041
11.76 | 4538 | 0.1761 | 1.268 1.0 0 0 0 1.6520 | -0.1081 | 0.2161
(AFC-off 12.80 | 4547 | 0.1763 | 1.269 1.0 0 0 0 1.7176 | -0.0934 | 0.2264
M.=0 175) 13.80 | 4535 | 0.1761 | 1.266 1.0 0 0 0 1.7791 | -0.0792 | 0.2366
' 14.85 | 4551 | 0.1764 | 1.268 1.0 0 0 0 1.8412 | -0.0651 | 0.2495
15.88 | 4510 | 0.1756 | 1.262 1.0 0 0 0 1.9015 | -0.0514 | 0.2623
16.38 | 4545 | 0.1763 | 1.266 1.0 0 0 0 1.9309 | -0.0426 | 0.2681
16.92 | 4546 | 0.1763 | 1.266 1.0 0 0 0 1.9594 | -0.0341 | 0.2753
1740 | 4516 | 0.1757 | 1.261 1.0 0 0 0 1.9868 | -0.0252 | 0.2814
17.93 | 4526 | 0.1759 | 1.263 1.0 0 0 0 2.0215 | -0.0182 | 0.3023
18.42 | 4517 | 0.1757 | 1.260 1.0 0 0 0 2.0432 | -0.0099 | 0.3102
18.95 | 4545 | 0.1763 | 1.264 1.0 0 0 0 2.0556 | -0.0026 | 0.3179
19.43 | 4545 | 0.1763 | 1.264 1.0 0 0 0 2.0571 | 0.0020 | 0.3236
10.93 | 4542 | 01762 | 1.263 1.0 0 0 0 2.0443 | -0.0039 | 0.3318
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Table B39. Aerodynamic Data Summary for Run 97 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo

-3.70 | 4549 | 01764 | 1.255 | 1.27 0.60 0.0137 | 0.1133 | 0.6517 | -0.3233 | 0.1468

0.53 4521 | 01759 | 1.251 1.27 0.60 0.0137 | 0.1140 | 1.1085 | -0.3486 | 0.1593

2.59 4470 | 01749 | 1.243 1.27 0.60 0.0139 | 0.1161 | 1.2814 | -0.3320 | 0.1731

4.67 45.04 | 01755 | 1.248 1.26 0.59 0.0136 | 0.1132 | 1.4398 | -0.3132 | 0.1868

6.74 45.00 | 01755 | 1.247 1.25 0.58 0.0129 | 0.1092 | 1.5850 | -0.2862 | 0.2032

7.75 4510 | 01757 | 1.249 1.24 0.57 0.0127 | 0.1077 | 1.6554 | -0.2733 | 0.2127

8.80 4520 | 01759 | 1.250 1.24 0.57 0.0127 | 0.1074 | 1.7338 | -0.2616 | 0.2243

9.82 4538 | 01762 | 1.252 1.24 0.57 0.0126 | 0.1067 | 1.8030 | -0.2455 | 0.2346

97 10.85 | 4517 | 0.1758 | 1.249 1.25 0.57 0.0126 | 0.1075 | 1.8707 | -0.2325 | 0.2451
11.89 | 4515 | 0.1758 | 1.249 1.25 0.57 0.0126 | 0.1073 | 1.9365 | -0.2163 | 0.2560

(HELP-10C, 1292 | 4544 | 01763 | 1.252 1.25 0.57 0.0126 | 0.1068 | 1.9936 | -0.1992 | 0.2662
M..=0.175) 13.94 | 4543 | 0.1763 | 1.252 1.25 0.57 0.0124 | 0.1064 | 2.0521 | -0.1803 | 0.2773
1498 | 4517 | 0.1758 | 1.248 1.25 0.57 0.0126 | 0.1076 | 2.1216 | -0.1625 | 0.2909

16.00 | 4543 | 0.1763 | 1.252 1.26 0.57 0.0126 | 0.1076 | 2.1700 | -0.1456 | 0.3028

16.50 | 4528 | 0.1760 | 1.250 1.26 0.58 0.0129 | 0.1099 | 2.1997 | -0.1380 | 0.3088

17.02 | 4519 | 0.1758 | 1.249 1.27 0.58 0.0132 | 0.1118 | 2.2306 | -0.1291 | 0.3154

17.52 | 4530 | 0.1760 | 1.249 1.27 0.58 0.0132 | 0.1122 | 2.2367 | -0.1219 | 0.3321

18.05 | 4524 | 0.1759 | 1.248 1.28 0.59 0.0135 | 0.1140 | 2.2474 | -0.1147 | 0.3374

18.53 | 4556 | 0.1766 | 1.252 1.28 0.59 0.0134 | 0.1126 | 2.2482 | -0.1063 | 0.3413

10.02 | 4548 | 01764 | 1.251 1.28 0.59 0.0135 | 0.1137 | 2.2305 | -0.1024 | 0.3438

1048 | 4548 | 0.1764 | 1.250 1.28 0.58 0.0132 | 0.1120 | 2.1720 | -0.1358 | 0.3626

20.02 | 4565 | 0.1767 | 1.253 1.28 0.59 0.0133 | 0.1124 | 2.1589 | -0.1424 | 0.3801

Table B40. Aerodynamic Data Summary for Run 98 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo

-3.79 | 5886 | 02014 | 1.413 112 043 0.0059 | 0.0491 | 0.4439 | -0.2576 | 0.1331

0.44 58.57 | 0.2008 | 1.408 112 043 0.0059 | 0.0494 | 0.9113 | -0.2827 | 0.1345

2.51 58.70 | 0.2011 | 1.409 112 043 0.0058 | 0.0490 | 1.0901 | -0.2683 | 0.1463

4.58 58.44 | 0.2006 | 1.407 112 043 0.0058 | 0.0493 | 1.2581 | -0.2470 | 0.1604

6.66 58.49 | 0.2007 | 1.408 112 0.42 0.0057 | 0.0483 | 1.4000 | -0.2177 | 0.1739

7.67 58.54 | 0.2008 | 1.408 1.11 0.41 0.0053 | 0.0463 | 1.4675 | -0.2030 | 0.1813

8.72 58.37 | 0.2005 | 1.406 1.11 0.41 0.0054 | 0.0471 | 1.5450 | -0.1919 | 0.1915

9.74 58.63 | 0.2010 | 1.409 1.11 0.41 0.0054 | 0.0468 | 1.6216 | -0.1787 | 0.2021

10.77 | 58.44 | 0.2006 | 1.406 112 0.41 0.0054 | 0.0470 | 1.6930 | -0.1635 | 0.2133

98 11.82 | 58.76 | 0.2012 | 1.410 112 0.41 0.0053 | 0.0464 | 1.7643 | -0.1465 | 0.2253
1285 | 58.68 | 0.2010 | 1.408 112 0.41 0.0054 | 0.0470 | 1.8320 | -0.1324 | 0.2372

(HELP-10C) 13.87 | 58.80 | 0.2013 | 1.409 113 0.42 0.0056 | 0.0481 | 1.8998 | -0.1180 | 0.2500
1491 | 58.56 | 0.2008 | 1.406 113 043 0.0057 | 0.0493 | 1.9661 | -0.1032 | 0.2626

15.94 | 58.75 | 0.2012 | 1.408 1.14 0.43 0.0060 | 0.0503 | 2.0244 | -0.0887 | 0.2758

1643 | 58.96 | 0.2016 | 1.411 1.14 0.44 0.0059 | 0.0502 | 2.0489 | -0.0812 | 0.2811

16.95 | 58.95 | 0.2015 | 1.410 1.14 043 0.0059 | 0.0502 | 2.0779 | -0.0715 | 0.2875

1746 | 58.64 | 0.2010 | 1.407 1.14 0.44 0.0060 | 0.0507 | 2.1088 | -0.0612 | 0.2946

17.99 | 58.65 | 0.2010 | 1.406 113 0.43 0.0059 | 0.0499 | 2.1215 | -0.0528 | 0.3129

18.48 | 58.87 | 0.2014 | 1.408 1.12 0.41 0.0054 | 0.0470 | 2.1244 | -0.0423 | 0.3175

18.99 | 59.05 | 0.2017 | 1.410 1.12 0.41 0.0053 | 0.0468 | 2.1258 | -0.0379 | 0.3235

19.45 | 59.01 | 0.2017 | 1.409 112 0.41 0.0053 | 0.0470 | 2.0927 | -0.0457 | 0.3289

10.98 | 59.03 | 0.2017 | 1.409 1.12 0.41 0.0053 | 0.0467 | 2.0609 | -0.0797 | 0.3567
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Table B41. Aerodynamic Data Summary for Run 101 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.60 | 5858 | 02011 | 1.418 1.92 1.05 0.0315 | 0.2050 | 0.8679 | -0.3774 | 0.1575
0.61 58.35 | 0.2007 | 1.407 | 2.09 1.16 0.0351 | 0.2481 | 1.3170 | -0.3955 | 0.1808
2.68 58.32 | 0.2007 | 1.407 | 2.08 1.16 0.0351 | 0.2484 | 1.4771 | -0.3794 | 0.1950
4.75 58.46 | 0.2009 | 1.402 | 2.07 1.15 0.0344 | 0.2436 | 1.6342 | -0.3589 | 0.2109
6.81 58.10 | 0.2003 | 1.397 | 2.08 1.16 0.0352 | 0.2505 | 1.7862 | -0.3372 | 0.2316
7.86 58.40 | 0.2008 | 1.400 | 2.01 1.16 0.0362 | 0.2387 | 1.8564 | -0.3225 | 0.2427
8.88 58.36 | 0.2007 | 1.393 1.94 1.08 0.0323 | 0.2148 | 1.9202 | -0.3058 | 0.2531
9.93 58.33 | 0.2007 | 1.392 1.94 1.08 0.0325 | 0.2158 | 1.9914 | -0.2938 | 0.2657
10.94 | 58.21 | 0.2005 | 1.391 1.94 1.08 0.0326 | 0.2166 | 2.0614 | -0.2823 | 0.2770
101 11.98 | 5854 | 0.2011 | 1.395 1.93 1.07 0.0318 | 0.2104 | 2.1287 | -0.2679 | 0.2890
13.03 | 58.71 | 0.2014 | 1.394 | 2.01 1.11 0.0330 | 0.2278 | 2.2128 | -0.2590 | 0.3050
(HELP-10C") 14.04 | 5836 | 0.2008 | 1.389 | 2.04 1.13 0.0338 | 0.2372 | 2.2823 | -0.2489 | 0.3181
15.06 | 58.60 | 0.2012 | 1.392 | 2.06 1.14 0.0343 | 0.2414 | 2.3347 | -0.2355 | 0.3297
16.11 | 58.69 | 0.2014 | 1.393 | 210 1.16 0.0346 | 0.2491 | 2.4034 | -0.2206 | 0.3447
16.59 | 5846 | 0.2009 | 1.390 | 2.03 1.16 0.0358 | 0.2419 | 2.4143 | -0.2080 | 0.3474
1713 | 5839 | 0.2008 | 1.387 | 2.10 1.16 0.0349 | 0.2511 | 2.4162 | -0.2065 | 0.3632
17.60 | 58.77 | 0.2015 | 1.391 1.92 1.01 0.0286 | 0.1992 | 2.3859 | -0.1871 | 0.3605
18.09 | 58.62 | 0.2012 | 1.389 1.96 1.08 0.0320 | 0.2174 | 2.3895 | -0.1824 | 0.3648
18.59 | 58.72 | 0.2014 | 1.390 1.95 1.09 0.0327 | 0.2169 | 2.3751 | -0.1751 | 0.3657
10.06 | 58.64 | 0.2012 | 1.388 1.94 1.07 0.0319 | 0.2131 | 2.3201 | -0.1818 | 0.3699
19.57 | 58.65 | 0.2013 | 1.388 1.94 1.07 0.0318 | 0.2134 | 2.2718 | -0.2108 | 0.3912
20.05 | 5891 | 0.2017 | 1.391 2.00 1.10 0.0322 | 0.2240 | 2.2747 | 0.2151 | 0.4074

Table B42. Aerodynamic Data Summary for Run 102 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (ps) | M- | (x109 | (avg) | o) | O | Cr Coo| Cm | Co
-3.67 | 5840 | 02009 | 1375 | 1.50 | 0.644 | 0.0127 | 0.0997 | 0.7227 | -0.3385 | 0.1518
0.57 58.63 | 0.2013 | 1.373 159 | 0.707 | 0.0151 | 0.1154 | 1.1876 | -0.3654 | 0.1690
0.57 58.44 | 0.2009 | 1.370 159 | 0.706 | 0.0151 | 0.1160 | 1.1873 | -0.3661 | 0.1685
2.62 58.58 | 0.2012 | 1.370 153 | 0.665 | 0.0135 | 0.1048 | 1.3345 | -0.3452 | 0.1815
472 58.40 | 0.2008 | 1.365 1.61 0.714 | 0.0154 | 0.1190 | 1.5205 | -0.3334 | 0.2007
6.78 58.29 | 0.2007 | 1.364 162 | 0.719 | 0.0156 | 0.1208 | 1.6691 | -0.3115 | 0.2178
7.78 58.51 | 0.2010 | 1.366 149 | 0721 | 0.0159 | 0.1112 | 1.7144 | -0.2924 | 0.2238
7.77 58.36 | 0.2008 | 1.364 144 | 0618 | 0.0119 | 0.0926 | 1.6996 | -0.2896 | 0.2217
8.85 58.53 | 0.2011 | 1.364 1.66 0.74 0.0162 | 0.1270 | 1.8417 | -0.2910 | 0.2431
9.88 58.70 | 0.2014 | 1.362 1.55 | 0.701 | 0.0149 | 0.1119 | 1.8835 | -0.2697 | 0.2474
102 10.91 | 5846 | 0.2010 | 1.358 1.57 | 0.715 | 0.0155 | 0.1161 | 1.9593 | -0.2577 | 0.2629
11.92 | 5843 | 0.2009 | 1.358 146 | 0.647 | 0.0130 | 0.0982 | 1.9882 | -0.2340 | 0.2672
(HELP-10C#) 12.95 | 58.86 | 0.2017 | 1.362 146 | 0.664 | 0.0136 | 0.0999 | 2.0534 | -0.2195 | 0.2773
13.97 | 58.65 | 0.2013 | 1.359 147 | 0.653 | 0.0132 | 0.0989 | 2.1173 | -0.2058 | 0.2899
15.01 | 58.44 | 0.2009 | 1.356 148 | 0.653 | 0.0132 | 0.1004 | 2.1815 | -0.1907 | 0.3021
16.04 | 58.74 | 0.2015 | 1.360 1.57 | 0.716 | 0.0156 | 0.1160 | 2.2575 | -0.1844 | 0.3182
16.52 | 58.74 | 0.2015 | 1.359 147 | 0.652 | 0.0131 | 0.0989 | 2.2534 | -0.1637 | 0.3176
17.06 | 58.63 | 0.2013 | 1.357 147 | 0.655 | 0.0133 | 0.0996 | 2.2576 | -0.1552 | 0.3326
17.55 | 58.55 | 0.2011 | 1.354 1.58 | 0.714 | 0.0155 | 0.1168 | 2.3034 | -0.1595 | 0.3438
18.06 | 58.59 | 0.2012 | 1.355 | 158 | 0.717 | 0.0156 | 0.1173 | 2.3074 | -0.1520 | 0.3479
18.54 | 58.83 | 0.2016 | 1.357 147 | 0.655 | 0.0132 | 0.0995 | 2.2690 | -0.1310 | 0.3448
19.04 | 58.64 | 0.2013 | 1.356 148 | 0.656 | 0.0133 | 0.1002 | 2.2418 | -0.1295 | 0.34%4
19.51 | 5865 | 02013 | 1.355 | 1.48 | 0.658 | 0.0133 | 0.1007 | 2.1827 | -0.1644 | 0.3680
20.02 | 5891 | 0.2018 | 1.358 1.58 | 0.719 | 0.0155 | 0.1173 | 2.1953 | -0.1796 | 0.3883
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Table B43. Aerodynamic Data Summary for Run 103 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
355 | 5846 | 02010 | 1.344 | 232 | 1.30 | 0.0395 | 0.3122 | 0.9705 | -0.4130 | 0.1586
060 | 5858 | 02012 | 1.345 | 227 | 127 | 00388 | 0.2083 | 1.3494 | -0.4078 | 0.1815
270 | 5818 | 02005 | 1340 | 227 | 126 | 00387 | 0.3000 | 15161 | -0.3924 | 0.1999
477 | 5841 | 02009 | 1341 | 229 | 127 | 00387 | 0.3025 | 1.6742 | 0.3735 | 02173
6.83 | 5816 | 02005 | 1.338 | 229 | 127 | 00391 | 03055 | 1.8201 | -0.3527 | 0.2384
787 | 5839 | 02000 | 1341 | 232 | 128 | 00387 | 03089 | 19142 | -0.3440 | 0.2517
892 | 5831 | 02008 | 1339 | 232 | 120 | 00391 | 03131 | 1.9948 | -0.3324 | 0.2655
103 9.95 | 5836 | 02000 | 13390 | 245 | 139 | 00425 | 03550 | 2.0965 | -0.3312 | 0.2815
10.99 | 5825 | 02007 | 1.338 | 246 | 1.38 | 0.0424 | 0.3561 | 2.1703 | -0.3197 | 0.2961
(HELP-10C%) | 1203 | 5855 | 02012 | 1.341 | 245 | 138 | 0.0422 | 0.3530 | 2.2375 | -0.3059 | 0.3077
13.06 | 5853 | 02012 | 1.340 | 247 | 140 | 0.0429 | 0.3598 | 2.3050 | -0.2922 | 0.3216
14.08 | 5815 | 02005 | 1.335 | 247 | 140 | 0.0429 | 0.3630 | 2.3602 | -0.2797 | 0.3323
1511 | 5854 | 02012 | 1.340 | 245 | 140 | 0.0430 | 0.3557 | 2.4070 | -0.2652 | 0.3433
1613 | 58.80 | 02017 | 1.343 | 229 | 129 | 0.0390 | 0.3061 | 2.4406 | -0.2371 | 0.3518
16.62 | 58.80 | 0.2016 | 1.343 | 230 | 129 | 0.0391 | 0.3069 | 2.4576 | -0.2296 | 0.3572
1715 | 5858 | 02013 | 1.339 | 235 | 128 | 0.0377 | 0.3118 | 2.4583 | -0.2270 | 0.3702

Table B44. Aerodynamic Data Summary for Run 104 with TWICS.
Run No. a Qo Re NPR m

(Configuration) | (deg) | (psf) Mo | (x109) | (avg) (Ibm/s) Cu Cx Ci Cn Co
0.54 | 5806 | 02007 | 1.365 | 1.55 | 0714 | 0.0155 | 0.1150 | 1.1718 | -0.3656 | 0.1603
104 468 | 5819 | 02000 | 1.366 | 148 | 0.664 | 0.0136 | 0.1022 | 1.4789 | -0.3272 | 0.1908
883 | 57.88 | 02003 | 1362 | 155 | 0706 | 0.0152 | 0.1143 | 1.8115 | -0.2862 | 0.2352
(HELP-10CY) | 12.96 | 5826 | 02010 | 1.366 | 1.49 | 0.665 | 0.0136 | 0.1028 | 20668 | -0.2269 | 0.2779
17.07 | 5832 | 02011 | 1.365 | 155 | 0705 | 0.0151 | 0.1130 | 2.3027 | -0.1666 | 0.3256
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Table B45. Aerodynamic Data Summary for Run 106 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.68 | 58.72 | 0.2012 | 1.463 146 | 0.677 | 0.0135 | 0.0987 | 0.6988 | -0.3334 | 0.1474
0.53 58.43 | 0.2007 | 1.458 146 | 0.677 | 0.0136 | 0.0997 | 1.1452 | -0.3570 | 0.1621
2.62 58.55 | 0.2009 | 1.457 152 | 0.719 | 0.0152 | 0.1104 | 1.3336 | -0.3411 | 0.1769
4.70 58.53 | 0.2009 | 1.456 1.46 0.67 0.0133 | 0.0985 | 1.4772 | -0.3203 | 0.1904
6.76 58.22 | 0.2003 | 1.451 146 | 0.665 | 0.0132 | 0.0987 | 1.6307 | -0.2980 | 0.2083
7.76 58.58 | 0.2009 | 1.454 1.52 0.71 0.0148 | 0.1090 | 1.7239 | -0.2903 | 0.2212
8.82 58.81 | 0.2013 | 1.456 146 | 0.667 | 0.0132 | 0.0979 | 1.7863 | -0.2731 | 0.2306
9.85 58.35 | 0.2005 | 1.450 147 | 0.668 | 0.0134 | 0.0993 | 1.8607 | -0.2590 | 0.2423
10.89 | 5847 | 0.2007 | 1.449 1.51 0.699 | 0.0145 | 0.1071 | 1.9443 | -0.2498 | 0.2552
106 11.90 | 58.31 | 0.2005 | 1.446 145 | 0.649 [ 0.0127 | 0.0958 | 1.9900 | -0.2308 | 0.2631
12.95 | 5852 | 0.2008 | 1.448 146 | 0.651 | 0.0128 | 0.0960 | 2.0559 | -0.2154 | 0.2755
(HELP-10C") 13.98 | 5847 | 0.2007 | 1.446 1.51 0.692 | 0.0144 | 0.1061 | 2.1383 | -0.2065 | 0.2899
1498 | 58.66 | 0.2011 | 1.447 145 | 0.642 | 0.0125 | 0.0941 | 2.1775 | -0.1839 | 0.2979
16.03 | 58.79 | 0.2013 | 1.448 146 | 0.642 | 0.0125 | 0.0940 | 2.2249 | -0.1686 | 0.3102
16.53 | 58.78 | 0.2013 | 1.447 1.51 0.684 | 0.0141 | 0.1040 | 2.2649 | -0.1658 | 0.3182
17.06 | 58.61 | 02010 | 1.445 | 1.46 | 0.641 | 0.0125 | 0.0946 | 2.2816 | -0.1485 | 0.3223
1756 | 58.71 | 02012 | 1445 | 146 | 0.643 | 0.0126 | 0.0948 | 2.2929 | -0.1396 | 0.3264
18.05 | 58.84 | 0.2014 | 1.444 1.51 0.676 | 0.0138 | 0.1029 | 2.2973 | -0.1414 | 0.3438
18.57 | 58.54 | 0.2009 | 1.440 145 | 0.632 | 0.0123 | 0.0931 | 2.2794 | -0.1242 | 0.3445
19.03 | 58.73 | 0.2012 | 1.441 1.46 0.634 ] 0.0123 | 0.0932 | 2.2570 | -0.1224 | 0.3472
1052 | 58.76 | 0.2013 | 1.441 1.51 0.675 | 0.0138 | 0.1032 | 2.2032 | -0.1632 | 0.3678
20.00 | 58.55 | 0.2009 | 1.437 145 | 0.632 | 0.0123 | 0.0933 | 2.1799 | -0.1598 | 0.3813

Table B46. Aerodynamic Data Summary for Run 107 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo
-3.73 | 58.70 | 0.2011 | 1.419 124 | 0511 | 0.0083 | 0.0644 | 0.5734 | -0.2955 | 0.1395
0.48 58.67 | 0.2011 | 1.416 124 | 0507 | 0.0082 | 0.0638 | 1.0284 | -0.3206 | 0.1477
2.57 58.32 | 0.2005 | 1.411 127 | 0533 | 0.0091 | 0.0696 | 1.2317 | -0.3131 | 0.1645
4.63 58.50 | 0.2008 | 1.411 124 | 0503 | 0.0081 | 0.0636 | 1.3705 | -0.2850 | 0.1759
6.71 58.45 | 0.2007 | 1.411 124 | 0505 | 0.0082 | 0.0642 | 1.5255 | -0.2637 | 0.1928
7.74 58.44 | 0.2007 | 1.409 1.27 | 0528 | 0.0089 | 0.0689 | 1.6191 | -0.2610 | 0.2052
8.75 58.51 | 0.2008 | 1.408 124 | 0503 | 0.0082 | 0.0640 | 1.6802 | -0.2417 | 0.2124
9.80 58.63 | 0.2010 | 1.409 125 | 0.506 | 0.0082 | 0.0643 | 1.7528 | -0.2279 | 0.2238
10.84 | 58.69 | 0.2011 | 1.409 1.28 | 0531 | 0.0090 | 0.0692 | 1.8441 | -0.2217 | 0.2391
107 11.87 | 5845 | 0.2007 | 1.406 125 | 0503 | 0.0082 | 0.0642 | 1.8867 | -0.1961 | 0.2458
12.88 | 5842 | 0.2007 | 1.404 125 | 0503 | 0.0082 | 0.0644 | 1.9491 | -0.1802 | 0.2559
(HELP-10C") 13.93 | 58.60 | 0.2010 | 1.406 1.28 | 0.531 | 0.0090 | 0.0696 | 2.0302 | -0.1726 | 0.2714
1494 | 5865 | 0.2011 | 1.405 125 | 0503 | 0.0081 | 0.0641 | 2.0691 | -0.1447 | 0.2793
15.98 | 58.70 | 0.2011 | 1.406 125 | 0.506 | 0.0082 | 0.0645 | 2.1216 | -0.1274 | 0.2928
16.48 | 58.75 | 0.2012 | 1.406 129 | 0.533 | 0.0090 | 0.0698 | 2.1626 | -0.1274 | 0.3014
17.03 | 5850 | 0.2008 | 1.401 128 | 0531 | 0.0090 | 0.0700 | 2.2005 | -0.1155 | 0.3086
17.51 | 58.66 | 0.2011 | 1.402 125 | 0.501 | 0.0080 | 0.0640 | 2.1827 | -0.0977 | 0.3203
18.01 | 58.57 | 0.2009 | 1.400 129 | 0533 | 0.0090 | 0.0703 | 2.2168 | -0.1006 | 0.3301
18.53 | 58.87 | 0.2014 | 1.403 125 | 0.505 | 0.0081 | 0.0644 | 2.1990 | -0.0835 | 0.3311
10.00 | 58.84 | 0.2014 | 1.402 1.27 | 0.506 | 0.0081 | 0.0652 | 2.1970 | -0.0817 | 0.3364
19.47 | 58.89 | 0.2015 | 1.403 129 | 0534 | 0.0090 | 0.0701 | 2.1491 | -0.1174 | 0.3524
20.00 | 58.71 | 0.2012 | 1.400 1.26 | 0.508 | 0.0082 | 0.0653 | 2.1193 | -0.1219 | 0.3691
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Table B47. Aerodynamic Data Summary for Run 108 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.80 | 58.69 | 02011 | 1.39%4 1.11 0.367 | 0.0044 | 0.0417 | 0.4315 | -0.2455 | 0.1315
0.40 58.64 | 0.2010 | 1.392 1.11 0.367 | 0.0044 | 0.0418 | 0.8943 | -0.2710 | 0.1314
250 58.54 | 0.2009 | 1.390 1.11 0.366 | 0.0044 | 0.0418 | 1.0784 | -0.2573 | 0.1433
4.58 58.46 | 0.2007 | 1.388 1.11 0.366 | 0.0044 | 0.0419 | 1.2461 | -0.2364 | 0.1576
6.66 58.59 | 0.2010 | 1.390 1.11 0.367 | 0.0044 | 0.0420 | 1.3989 | -0.2126 | 0.1730
7.65 58.62 | 0.2010 | 1.390 112 | 0.367 | 0.0044 | 0.0420 | 1.4708 | -0.2020 | 0.1808
8.72 58.35 | 0.2005 | 1.385 112 | 0.367 | 0.0045 | 0.0424 | 1.5523 | -0.1902 | 0.1915
9.72 58.44 | 0.2007 | 1.386 112 | 0.368 | 0.0045 | 0.0424 | 1.6276 | -0.1776 | 0.2023
10.78 | 58.54 | 0.2009 | 1.387 112 | 0.366 | 0.0044 | 0.0421 | 1.6982 | -0.1624 | 0.2136
108 11.81 | 5857 | 0.2009 | 1.387 1.11 0.346 | 0.0040 | 0.0394 | 1.7541 | -0.1401 | 0.2231
1282 | 58.64 | 0.2010 | 1.385 112 | 0.357 | 0.0042 | 0.0409 | 1.8281 | -0.1290 | 0.2352
(HELP-10C") 13.87 | 58.71 | 0.2012 | 1.386 113 | 0.378 | 0.0047 | 0.0438 | 1.9063 | -0.1196 | 0.2496
1489 | 58.78 | 0.2013 | 1.386 1.11 0.353 | 0.0041 | 0.0402 | 1.9533 | -0.0948 | 0.2596
156.91 | 58.82 | 0.2014 | 1.386 112 | 0.354 | 0.0041 | 0.0404 | 2.0107 | -0.0805 | 0.2727
1643 | 58.70 | 0.2011 | 1.384 113 | 0.378 | 0.0047 | 0.0439 | 2.0512 | -0.0773 | 0.2808
16.97 | 58.50 | 0.2008 | 1.381 112 | 0.355 | 0.0042 | 0.0409 | 2.0696 | -0.0621 | 0.2855
1746 | 58.90 | 02015 | 1.385 | 1.13 | 0.378 | 0.0047 | 0.0438 | 2.1070 | -0.0583 | 0.2938
17.95 | 58.76 | 0.2013 | 1.383 112 | 0.356 | 0.0042 | 0.0408 | 2.1134 | -0.0481 | 0.3103
18.50 | 58.66 | 0.2011 | 1.382 1.12 0.357 ] 0.0042 | 0.0411 | 2.1259 | -0.0411 | 0.3174
18.97 | 59.00 | 0.2017 | 1.386 114 | 0.378 | 0.0047 | 0.0438 | 2.1318 | -0.0414 | 0.3228
1046 | 58.67 | 0.2011 | 1.381 112 | 0.355 | 0.0042 | 0.0409 | 2.0924 | -0.0443 | 0.3292
19.96 | 58.86 | 0.2014 | 1.383 1.14 0.38 0.0047 | 0.0442 | 2.0703 | -0.0847 | 0.3567

Table B48. Aerodynamic Data Summary for Run 109 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo
-3.53 | 5860 | 02010 | 1.373 | 2.50 1.39 0.0419 | 0.3577 | 1.0186 | -0.4239 | 0.1600
0.67 58.31 | 0.2005 | 1.369 | 2.52 1.41 0.0431 | 0.3687 | 1.4089 | -0.4160 | 0.1841
2.72 58.48 | 0.2008 | 1.371 240 1.33 0.0400 | 0.3295 | 1.5487 | -0.3940 | 0.1987
4.80 58.42 | 0.2007 | 1.369 | 2.53 1.42 0.0435 | 0.3722 | 1.7316 | -0.3816 | 0.2192
6.85 58.65 | 0.2011 | 1372 | 2.4 1.33 0.0401 | 0.3313 | 1.8601 | -0.3530 | 0.2381
7.89 58.56 | 0.2009 | 1.370 | 2.53 1.42 0.0433 | 0.3711 | 1.9627 | -0.3479 | 0.2545
8.93 58.54 | 0.2009 | 1.370 | 2.41 1.33 0.0401 | 0.3314 | 2.0186 | -0.3311 | 0.2649
9.93 58.41 | 0.2007 | 1.368 | 242 1.34 0.0404 | 0.3359 | 2.0950 | -0.3209 | 0.2783
11.00 | 58.66 | 0.2011 | 1.371 2.54 1.42 0.0433 | 0.3727 | 2.1924 | -0.3161 | 0.2950
109 1203 | 58.71 | 0.2012 | 1.371 2.4 1.33 0.0399 | 0.3309 | 2.2373 | -0.2948 | 0.3046
13.04 | 58.28 | 0.2004 | 1.366 | 242 1.34 0.0406 | 0.3378 | 2.3068 | -0.2828 | 0.3179
(HELP-10C") 14.09 | 58.75 | 0.2013 | 1.371 2.54 1.44 0.0437 | 0.3754 | 2.3832 | -0.2762 | 0.3332
1511 | 5846 | 0.2007 | 1.368 | 242 1.35 0.0406 | 0.3372 | 2.4121 | -0.2557 | 0.3421
16.12 | 58.66 | 0.2011 | 1.370 | 243 1.35 0.0405 | 0.3372 | 2.4760 | -0.2365 | 0.3561
16.64 | 58.87 | 0.2015 | 1.372 | 2.54 1.43 0.0430 | 0.3720 | 2.5155 | -0.2367 | 0.3651
17.15 | 58.81 | 0.2014 | 1.371 242 1.34 0.0400 | 0.3337 | 2.4791 | -0.2239 | 0.3736
1763 | 5835 | 0.2006 | 1.365 | 242 1.35 0.0404 | 0.3387 | 2.4812 | -0.2190 | 0.3773
18.14 | 58.79 | 0.2013 | 1.370 | 2.53 1.43 0.0433 | 0.3720 | 2.4807 | -0.2176 | 0.3807
18.64 | 58.87 | 0.2015 | 1.371 242 1.35 0.0402 | 0.3337 | 2.4424 | -0.2039 | 0.3787
19.09 | 58.83 | 0.2014 | 1.370 | 2.54 1.43 0.0431 | 0.3716 | 2.3939 | -0.2256 | 0.3861
19.58 | 58.92 | 0.2016 | 1.371 2.4 1.34 0.0398 | 0.3310 | 2.3366 | -0.2398 | 0.4029
20.08 | 58.92 | 0.2016 | 1.370 | 2.46 1.37 0.0409 | 0.3458 | 2.3472 | -0.2330 | 0.4153
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Table B49. Aerodynamic Data Summary for Run 110 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo

-3.60 58.58 | 0.2010 | 1.364 2.08 113 0.0333 | 0.2434 | 0.9122 | -0.3873 | 0.1566

0.62 58.42 | 0.2007 | 1.362 1.99 1.08 0.0320 | 0.2229 | 1.2960 | -0.3850 | 0.1755

2.69 58.65 | 0.2011 | 1.364 2.09 1.14 0.0335 | 0.2453 | 1.4846 | -0.3739 | 0.1923

4.75 58.66 | 0.2011 | 1.364 2.00 1.09 0.0320 | 0.2236 | 1.6214 | -0.3515 | 0.2072

6.83 58.44 | 0.2007 | 1.362 2.00 1.09 0.0324 | 0.2268 | 1.7736 | -0.3275 | 0.2274

7.85 58.61 | 0.2010 | 1.364 2.10 1.14 0.0338 | 0.2477 | 1.8767 | -0.3227 | 0.2434

8.87 58.61 | 0.2010 | 1.363 2.00 1.09 0.0319 | 0.2248 | 1.9334 | -0.3060 | 0.2525

9.92 58.67 | 0.2011 | 1.364 2.01 1.10 0.0322 | 0.2274 | 2.0101 | -0.2944 | 0.2654

10.95 | 58.62 | 0.2011 | 1.363 2.02 1.11 0.0327 | 0.2311 | 2.0839 | -0.2819 | 0.2787

110 11.97 | 5851 | 0.2009 | 1.361 2.02 1.11 0.0328 | 0.2323 | 2.1540 | -0.2692 | 0.2908
13.02 | 58.56 | 0.2009 | 1.362 2.02 1.11 0.0327 | 0.2321 | 2.2178 | -0.2559 | 0.3037

HELP-10C*) 14.04 | 5840 | 0.2007 | 1.360 2.03 1.11 0.0328 | 0.2344 | 2.2825 | -0.2436 | 0.3159
15.06 | 58.81 | 0.2014 | 1.364 2.03 1.12 0.0331 | 0.2333 | 2.3293 | -0.2286 | 0.3267

16.11 58.61 | 0.2010 | 1.362 2.06 1.12 0.0328 | 0.2388 | 2.4007 | -0.2139 | 0.3427

16.60 | 58.94 | 0.2016 | 1.366 2.10 1.15 0.0335 | 0.2465 | 2.4299 | -0.2065 | 0.3492

1712 | 5856 | 0.2010 | 1.361 2.00 1.10 0.0324 | 0.2279 | 2.4012 | -0.1939 | 0.3595

1759 | 58.78 | 0.2013 | 1.364 | 2.01 1.10 0.0323 | 0.2276 | 2.4039 | -0.1864 | 0.3623

18.11 58.57 | 0.2010 | 1.361 2.08 1.13 0.0330 | 0.2436 | 2.4140 | -0.1858 | 0.3680

18.60 | 58.66 | 0.2011 | 1.362 | 2.03 1.14 0.0341 | 0.2380 | 2.3879 | -0.1760 | 0.3674

19.06 | 58.66 | 0.2011 | 1.362 1.98 1.09 0.0320 | 0.2233 | 2.3332 | -0.1772 | 0.3693

19.56 | 58.88 | 0.2015 | 1.364 2.1 1.16 0.0342 | 0.2516 | 2.2920 | -0.2171 | 0.3924

20.05 | 58.82 | 0.2014 | 1.363 | 2.00 1.09 0.0320 | 0.2255 | 2.2762 | -0.2130 | 0.4070

Table B50. Aerodynamic Data Summary for Run 111 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | _(psf) Mo | (x 108 | (avg) (Ibm/s) Cu Cr Ci Cn Co

0.56 58.64 | 0.2011 | 1.361 2.03 0.90 0.0258 | 0.1884 | 1.2227 | -0.3225 | 0.1729

111 472 58.90 | 0.2016 | 1.364 2.12 0.95 0.0275 | 0.2059 | 1.5624 | -0.2917 | 0.2044
8.86 58.23 | 0.2004 | 1.356 2.02 0.89 0.0258 | 0.1875 | 1.8663 | -0.2462 | 0.2483

(HELP-8C") 13.00 | 58.70 | 0.2012 | 1.361 2.14 0.95 0.0273 | 0.2088 | 2.1754 | -0.2023 | 0.3019
17.07 | 5859 | 0.2010 | 1.359 2.03 0.90 0.0259 | 0.1889 | 2.3423 | -0.1363 | 0.3541
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Table B51. Aerodynamic Data Summary for Run 113 with TWICS.

Run No.

[21

Qo

Re

NPR

m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.59 59.33 | 0.2010 | 1.487 2.43 1.12 0.0322 | 0.2701 | 0.8912 | -0.3367 | 0.1628
0.58 59.14 | 0.2007 | 1.482 2.52 1.14 0.0321 | 0.2859 | 1.3090 | -0.3408 | 0.1835
2.67 59.17 | 0.2007 | 1.482 2.43 1.12 0.0322 | 0.2701 | 1.4588 | -0.3219 | 0.1974
4.75 59.11 | 0.2006 | 1.477 2.47 1.14 0.0334 | 0.2819 | 1.6254 | -0.3053 | 0.2157
6.82 59.30 | 0.2009 | 1.478 2.41 1.09 0.0308 | 0.2607 | 1.7671 | -0.2810 | 0.2350
7.84 58.83 | 0.2001 | 1.472 2.42 1.09 0.0312 | 0.2650 | 1.8518 | -0.2708 | 0.2480
8.90 58.94 | 0.2003 | 1.465 2.52 1.13 0.0319 | 0.2852 | 1.9529 | -0.2633 | 0.2641
9.92 59.69 | 0.2016 | 1.473 2.44 1.11 0.0312 | 0.2662 | 2.0092 | -0.2510 | 0.2740
1095 | 59.27 | 0.2009 | 1.467 2.44 1.11 0.0315 | 0.2685 | 2.0843 | -0.2384 | 0.2876
113 1199 | 59.49 | 0.2013 | 1.469 2.42 1.09 0.0307 | 0.2621 | 2.1542 | -0.2252 | 0.3003
13.02 | 58.99 | 0.2004 | 1.460 2.43 1.10 0.0314 | 0.2686 | 2.2261 | -0.2123 | 0.3139
(HELP-8C%) 14.06 | 58.82 | 0.2001 | 1.458 2.44 1.10 0.0315 | 0.2714 | 2.2846 | -0.1995 | 0.3261
15.07 | 59.61 | 0.2015 | 1.467 2.45 1.11 0.0314 | 0.2688 | 2.3305 | -0.1845 | 0.3369
16.11 59.17 | 0.2007 | 1.462 2.46 1.12 0.0318 | 0.2750 | 2.3829 | -0.1676 | 0.3490
16.60 | 59.19 | 0.2008 | 1.462 2.48 1.12 0.0318 | 0.2774 | 2.4203 | -0.1580 | 0.3577
1713 | 59.09 | 0.2006 | 1.457 2.39 1.07 0.0303 | 0.2567 | 2.4199 | -0.1470 | 0.3593
17.61 59.39 | 0.2011 | 1.460 2.51 1.11 0.0308 | 0.2785 | 2.4093 | -0.1456 | 0.3731
18.10 59.16 | 0.2007 | 1.457 2.51 1.12 0.0316 | 0.2835 | 2.4034 | -0.1404 | 0.3752
18.59 | 59.59 | 0.2015 | 1.461 2.40 1.11 0.0321 | 0.2651 | 2.3741 | -0.1308 | 0.3738
18.59 | 59.59 | 0.2015 | 1.461 242 1.09 0.0309 | 0.2621 | 2.3742 | -0.1304 | 0.3735
19.08 | 59.22 | 0.2008 | 1.457 2.42 1.10 0.0312 | 0.2658 | 2.3236 | -0.1372 | 0.3768

Table B52. Aerodynamic Data Summary for Run 114 with TWICS.
Run No. a Qo0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | O | O | O | Co
-3.62 59.55 | 0.2014 | 1.453 2.30 1.02 0.0336 | 0.2319 | 0.8694 | -0.3247 | 0.1629
0.62 59.14 | 0.2007 | 1.446 2.41 1.07 0.0300 | 0.2584 | 1.3015 | -0.3312 | 0.1841
2.67 58.80 | 0.2001 | 1.442 2.29 1.01 0.0284 | 0.2351 | 1.4436 | -0.3122 | 0.1969
4.74 58.94 | 0.2003 | 1.442 2.30 1.02 0.0285 | 0.2362 | 1.6007 | -0.2935 | 0.2142
6.80 59.48 | 0.2013 | 1.448 2.33 1.02 0.0279 | 0.2367 | 1.7560 | -0.2718 | 0.2343
7.86 59.52 | 0.2014 | 1.447 2.41 1.06 0.0296 | 0.2553 | 1.8549 | -0.2651 | 0.2498
8.91 58.97 | 0.2004 | 1.439 2.30 1.02 0.0285 | 0.2370 | 1.9218 | -0.2520 | 0.2610
9.91 5048 | 0.2013 | 1.445 2.31 1.02 0.0284 | 0.2359 | 1.9945 | -0.2417 | 0.2735
1096 | 59.37 | 0.2011 | 1.444 2.31 1.02 0.0285 | 0.2371 | 2.0695 | -0.2300 | 0.2871
114 1199 | 59.78 | 0.2018 | 1.447 2.40 1.06 0.0293 | 0.2519 | 2.1523 | -0.2182 | 0.3018
13.02 | 59.82 | 0.2019 | 1.446 2.30 1.02 0.0280 | 0.2323 | 2.2030 | -0.2018 | 0.3118
(HELP-8C-STA) 14.05 | 59.41 | 0.2012 | 1.441 2.31 1.02 0.0285 | 0.2364 | 2.2652 | -0.1886 | 0.3247
15.07 | 59.48 | 0.2013 | 1.441 2.35 1.03 0.0283 | 0.2415 | 2.3159 | -0.1741 | 0.3358
16.12 | 59.18 | 0.2008 | 1.439 2.41 1.07 0.0301 | 0.2597 | 2.3827 | -0.1580 | 0.3512
16.11 59.24 | 0.2009 | 1.437 2.32 1.03 0.0288 | 0.2404 | 2.3656 | -0.1550 | 0.3476
16.59 | 59.12 | 0.2007 | 1.436 2.41 1.06 0.0291 | 0.2573 | 2.4121 | -0.1481 | 0.3578
1712 | 59.33 | 0.2010 | 1.436 2.30 1.02 0.0283 | 0.2355 | 2.4058 | -0.1355 | 0.3580
17.60 | 59.42 | 0.2012 | 1.437 2.31 1.02 0.0283 | 0.2359 | 2.3859 | -0.1305 | 0.3701
18.09 | 59.16 | 0.2007 | 1.433 2.37 1.03 0.0283 | 0.2471 | 2.3900 | -0.1267 | 0.3740
18.59 | 59.41 | 0.2012 | 1.437 2.42 1.07 0.0296 | 0.2587 | 2.3737 | -0.1221 | 0.3747
19.09 | 59.60 | 0.2015 | 1.438 2.30 1.02 0.0281 | 0.2331 | 2.3075 | -0.1230 | 0.3735
19.54 | 59.54 | 0.2014 | 1.437 2.30 1.02 0.0283 | 0.2352 | 2.2571 | -0.1441 | 0.3854
20.04 59.43 | 0.2012 | 1.436 2.41 1.07 0.0299 | 0.2593 | 2.2632 | -0.1439 | 0.4011
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Table B53. Aerodynamic Data Summary for Run 115 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo

-3.58 | 59.43 | 02012 | 1427 | 2.03 1.07 0.0273 | 0.2170 | 0.9063 | -0.3630 | 0.1604

0.62 59.23 | 0.2008 | 1.423 | 2.00 1.03 0.0257 | 0.2078 | 1.3100 | -0.3666 | 0.1817

2.67 59.26 | 0.2009 | 1.423 1.94 1.01 0.0254 | 0.1969 | 1.4545 | -0.3442 | 0.1952

473 58.93 | 0.2003 | 1.417 | 2.02 1.05 0.0271 | 0.2164 | 1.6314 | -0.3307 | 0.2136

6.80 59.32 | 0.2010 | 1.421 1.94 1.00 0.0252 | 0.1956 | 1.7536 | -0.2995 | 0.2303

7.86 59.35 | 0.2011 | 1.422 1.94 1.00 0.0253 | 0.1963 | 1.8397 | -0.2882 | 0.2439

8.90 58.96 | 0.2004 | 1.416 1.94 1.00 0.0255 | 0.1986 | 1.9153 | -0.2745 | 0.2563

9.94 59.09 | 0.2006 | 1.418 | 2.03 1.06 0.0272 | 0.2173 | 2.0130 | -0.2693 | 0.2726

10.96 | 59.02 | 0.2005 | 1.417 1.94 1.00 0.0254 | 0.1976 | 2.0595 | -0.2488 | 0.2812

115 11.98 | 59.32 | 0.2010 | 1.420 1.94 1.01 0.0254 | 0.1975 | 2.1277 | -0.2329 | 0.2930
13.01 | 59.20 | 0.2008 | 1.417 1.95 1.01 0.0256 | 0.2001 | 2.1929 | -0.2173 | 0.3054
(HELP-10C-STA) | 14.03 | 59.41 | 0.2012 | 1.419 | 2.02 1.05 0.0267 | 0.2134 | 2.2595 | -0.2048 | 0.3185
15.06 | 59.41 | 02012 | 1.418 | 2.02 1.05 0.0269 | 0.2140 | 2.3042 | -0.1879 | 0.3280

16.07 | 59.36 | 0.2011 | 1.418 1.94 1.00 0.0251 | 0.1955 | 2.3233 | -0.1607 | 0.3339

16.57 | 59.32 | 0.2010 | 1.417 1.94 1.01 0.0254 | 0.1974 | 2.3603 | -0.1466 | 0.3413

17.08 | 59.22 | 0.2008 | 1.416 1.94 1.02 0.0259 | 0.2000 | 2.3727 | -0.1369 | 0.3448

17.57 | 59.41 | 02012 | 1.419 1.95 1.01 0.0253 | 0.1978 | 2.3597 | -0.1313 | 0.3581

18.09 | 59.51 | 02013 | 1420 | 2.04 1.06 0.0266 | 0.2171 | 2.3743 | -0.1328 | 0.3638

18.57 | 59.56 | 0.2014 | 1.420 1.95 1.02 0.0255 | 0.199%4 | 2.3413 | -0.1177 | 0.3617

19.05 | 59.23 | 0.2009 | 1.416 1.96 1.02 0.0257 | 0.2019 | 2.3020 | -0.1205 | 0.3632

19.53 | 59.62 | 0.2015 | 1.420 | 2.00 1.03 0.0258 | 0.2078 | 2.2373 | -0.1632 | 0.3826

20.04 | 59.56 | 0.2014 | 1.420 | 2.01 1.04 0.0261 | 0.2100 | 2.2411 | -0.1558 | 0.3934

Table B54. Aerodynamic Data Summary for Run 116 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo

0.61 59.33 | 0.2011 | 1.412 | 2.06 1.08 0.0281 | 0.2246 | 1.3197 | -0.3699 | 0.1831

2.68 59.04 | 0.2006 | 1.409 1.96 1.04 0.0271 | 0.2079 | 1.4618 | -0.3469 | 0.1958

4.75 59.07 | 0.2006 | 1.409 1.97 1.03 0.0266 | 0.2072 | 1.6186 | -0.3278 | 0.2128

4.75 59.27 | 0.2010 | 1.411 1.98 1.04 0.0267 | 0.2074 | 1.6191 | -0.3285 | 0.2127

6.80 59.42 | 0.2012 | 1.412 1.98 1.04 0.0266 | 0.2070 | 1.7661 | -0.3043 | 0.2322

7.84 58.96 | 0.2004 | 1.407 | 2.00 1.04 0.0268 | 0.2128 | 1.8556 | -0.2943 | 0.2464

8.90 59.06 | 0.2006 | 1.408 | 2.05 1.08 0.0280 | 0.2244 | 1.9483 | -0.2854 | 0.2613

9.92 59.62 | 0.2016 | 1.414 | 2.04 1.08 0.0282 | 0.2216 | 2.0158 | -0.2719 | 0.2726

10.94 | 59.28 | 0.2010 | 1.409 1.96 1.02 0.0260 | 0.2021 | 2.0625 | -0.2506 | 0.2813

116 11.96 | 5851 | 0.1996 | 1.400 1.96 1.02 0.0264 | 0.2065 | 2.1363 | -0.2376 | 0.2947
13.02 | 59.58 | 0.2015 | 1.413 | 2.07 1.08 0.0281 | 0.2257 | 2.2261 | -0.2291 | 0.3112
(HELP-10C-STA) 14.03 | 59.27 | 0.2010 | 1.408 1.97 1.03 0.0264 | 0.2057 | 2.2564 | -0.2047 | 0.3175
15.04 | 59.01 | 0.2005 | 1.405 1.98 1.03 0.0266 | 0.2082 | 2.2981 | -0.1878 | 0.3268

16.08 | 59.37 | 0.2011 | 1.409 1.98 1.04 0.0266 | 0.2071 | 2.3415 | -0.1668 | 0.3372

16.60 | 5945 | 0.2013 | 1.410 | 2.03 1.05 0.0268 | 0.2149 | 2.3896 | -0.1583 | 0.3476

1710 | 59.17 | 0.2008 | 1.407 | 2.05 1.06 0.0274 | 0.2219 | 2.4044 | -0.1528 | 0.3515

17.58 | 5943 | 02012 | 1.409 | 2.05 1.07 0.0276 | 0.2217 | 2.3875 | -0.1451 | 0.3630

18.08 | 59.56 | 0.2015 | 1.410 1.97 1.02 0.0260 | 0.2033 | 2.3642 | -0.1298 | 0.3627

18.58 | 59.29 | 0.2010 | 1.408 1.98 1.03 0.0265 | 0.2072 | 2.3534 | -0.1240 | 0.3641

19.05 | 59.28 | 0.2010 | 1.408 | 2.03 1.03 0.0261 | 0.2132 | 2.3153 | -0.1346 | 0.3670

19.05 | 5948 | 0.2013 | 1.410 | 2.07 1.09 0.0282 | 0.2269 | 2.3161 | -0.1382 | 0.3667

19.53 | 5949 | 0.2014 | 1.410 1.97 1.03 0.0264 | 0.2060 | 2.2424 | -0.1591 | 0.3798

20.03 | 59.49 | 0.2014 | 1.409 1.98 1.03 0.0264 | 0.2061 | 2.2389 | -0.1541 | 0.3927

153




Table B55. Aerodynamic Data Summary for Run 117 with TWICS.

Run No.

a

Qo

Re

NPR

m

(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO

-390 | 60.56 | 0.2032 | 1.421 1.0 0 0 0 0.2602 | -0.1842 | 0.1428
0.37 59.15 | 0.2008 | 1.404 1.0 0 0 0 0.7854 | -0.2244 | 0.1425
244 58.62 | 0.1998 | 1.398 1.0 0 0 0 0.9514 | -0.2081 | 0.1473
4.52 58.20 | 0.1991 | 1.393 1.0 0 0 0 1.1141 | -0.1896 | 0.1577
6.58 57.85 | 0.1985 | 1.388 1.0 0 0 0 1.2670 | -0.1686 | 0.1701
7.61 57.43 | 01977 | 1.384 1.0 0 0 0 1.3455 | -0.1578 | 0.1782
8.66 58.96 | 0.2004 | 1.401 1.0 0 0 0 1.4226 | -0.1447 | 0.1862
9.70 59.04 | 0.2006 | 1.402 1.0 0 0 0 1.5037 | -0.1351 | 0.1969
10.72 | 59.28 | 0.2010 | 1.404 1.0 0 0 0 1.5767 | -0.1235 | 0.2067
17 11.76 | 59.14 | 0.2007 | 1.403 1.0 0 0 0 1.6501 | -0.1109 | 0.2179
12.79 | 59.20 | 0.2008 | 1.403 1.0 0 0 0 1.7172 | -0.0969 | 0.2287
(AFC-off, repeat) | 13.79 | 59.38 | 0.2012 | 1.406 1.0 0 0 0 1.7814 | -0.0837 | 0.2394
14.83 | 59.19 | 0.2008 | 1.403 1.0 0 0 0 1.8418 | -0.0693 | 0.2508
15.88 | 59.23 | 0.2009 | 1.403 1.0 0 0 0 1.9045 | -0.0559 | 0.2644
16.39 | 59.11 | 0.2007 | 1.401 1.0 0 0 0 1.9327 | -0.0485 | 0.2705
16.90 | 59.44 | 0.2013 | 1.405 1.0 0 0 0 1.9602 | -0.0402 | 0.2768
17.40 | 59.30 | 0.2010 | 1.403 1.0 0 0 0 1.9918 | -0.0298 | 0.2829
17.93 | 59.24 | 0.2009 | 1.403 1.0 0 0 0 2.0197 | -0.0248 | 0.3044
18.44 | 59.59 | 0.2015 | 1.407 1.0 0 0 0 2.0443 | -0.0161 | 0.3123
18.93 | 59.65 | 0.2016 | 1.407 1.0 0 0 0 2.0541 | -0.0083 | 0.3194
19.43 | 59.28 | 0.2010 | 1.402 1.0 0 0 0 2.0574 | -0.0050 | 0.3260
19.94 | 59.57 | 0.2015 | 1.406 1.0 0 0 0 2.0417 | -0.0146 | 0.3359

Table B56. Aerodynamic Data Summary for Run 127 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) (deg} (psf) M (x 108) | (avg) | (Ibm/s) C Cx Ce Cn Co

-3.88 | 57.19 | 0.2009 | 1.349 | 1.91 0.10 0.0019 | 0.0204 | 0.3034 | -0.1945 | 0.1327
0.39 57.03 | 0.2006 | 1.346 | 1.69 0.08 0.0013 | 0.0147 | 0.7867 | -0.2220 | 0.1278
245 57.35 | 02012 | 1.350 | 1.91 0.10 0.0018 | 0.0198 | 0.9648 | -0.2071 | 0.1342
4.52 57.35 | 0.2012 | 1.349 1.69 0.08 0.0013 | 0.0148 | 1.1221 | -0.1874 | 0.1447
6.59 5713 | 0.2008 | 1.346 | 1.92 0.10 0.0018 | 0.0202 | 1.2946 | -0.1716 | 0.1606
7.62 57.22 | 0.2010 | 1.346 | 1.69 0.08 0.0013 | 0.0146 | 1.3679 | -0.1601 | 0.1695
8.67 56.92 | 0.2004 | 1.343 | 1.76 0.08 0.0013 | 0.0154 | 1.4536 | -0.1505 | 0.1793
9.70 56.94 | 0.2005 | 1.342 | 191 0.10 0.0018 | 0.0203 | 1.5400 | -0.1421 | 0.1905
197 10.73 | 57.07 | 0.2007 | 1.343 | 1.70 0.08 0.0013 | 0.0148 | 1.6098 | -0.1305 | 0.2013
11.76 | 57.10 | 0.2008 | 1.343 | 1.91 0.10 0.0018 | 0.0199 | 1.6937 | -0.1200 | 0.2135
(DRSWJ-10C- 1279 | 57.32 | 0.2012 | 1.345 | 1.68 0.08 0.0013 | 0.0143 | 1.7511 | -0.1063 | 0.2238
R2S+R1ENSA) 13.84 | 5722 | 0.2010 | 1.343 | 1.91 0.10 0.0018 | 0.0197 | 1.8358 | -0.0950 | 0.2382
1487 | 57.32 | 0.2011 | 1.344 | 1.70 0.08 0.0013 | 0.0146 | 1.8907 | -0.0805 | 0.2498
1591 | 57.33 | 0.2012 | 1.343 | 1.92 0.10 0.0018 | 0.0200 | 1.9631 | -0.0685 | 0.2635
16.38 | 5740 | 0.2013 | 1.343 | 1.70 0.08 0.0013 | 0.0148 | 1.9808 | -0.0601 | 0.2685
16.92 | 57.06 | 0.2007 | 1.339 | 1.91 0.10 0.0018 | 0.0203 | 2.0248 | -0.0540 | 0.2770
1742 | 5718 | 0.2009 | 1.340 1.69 0.08 0.0013 | 0.0147 | 2.0421 | -0.0439 | 0.2822
17.95 | 5743 | 0.2013 | 1.341 1.92 0.10 0.0018 | 0.0202 | 2.0805 | -0.0404 | 0.3043
1846 | 56.82 | 0.2002 | 1.334 | 1.70 0.08 0.0013 | 0.0149 | 2.0887 | -0.0320 | 0.3108
18.96 | 5744 | 0.2013 | 1.341 1.91 0.10 0.0018 | 0.0201 | 2.1092 | -0.0268 | 0.3190
1945 | 57.37 | 0.2012 | 1.340 | 1.68 0.08 0.0013 | 0.0145 | 2.0786 | -0.0267 | 0.3226
19.94 | 5754 | 0.2015 | 1.341 1.92 0.10 0.0018 | 0.0200 | 2.0468 | -0.0667 | 0.3492
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Table B57. Aerodynamic Data Summary for Run 128 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | x109) | (avg) | (omisy | G | G+ | G | oo OO
-3.86 | 57.29 | 0.2010 | 1.335 1.64 0.08 0.0013 | 0.0140 | 0.2957 | -0.1942 | 0.1332
0.32 57.10 | 0.2007 | 1.332 1.48 0.07 0.0009 | 0.0106 | 0.7722 | -0.2199 | 0.1276
2.44 57.24 | 0.2010 | 1.334 1.65 0.08 0.0013 | 0.0140 | 0.9563 | -0.2065 | 0.1340
128 4.52 57.23 | 0.2009 | 1.334 1.48 0.07 0.0009 | 0.0104 | 1.1156 | -0.1872 | 0.1447
6.58 57.22 | 0.2009 | 1.333 1.65 0.08 0.0013 | 0.0141 | 1.2854 | -0.1703 | 0.1593
(DRSWJ-10C- 7.62 57.32 | 0.2011 | 1.334 1.48 0.07 0.0009 | 0.0102 | 1.3610 | -0.1595 | 0.1690
R2S+R1ENS?) | 8.67 57.22 | 0.2009 | 1.333 1.52 0.07 0.0009 | 0.0107 | 1.4413 | -0.1488 | 0.1785
12.81 | 57.25 | 0.2009 | 1.332 1.48 0.07 0.0009 | 0.0104 | 1.7421 | -0.1041 | 0.2238
16.92 | 57.25 | 0.2009 | 1.333 1.65 0.08 0.0013 | 0.0140 | 2.0099 | -0.0519 | 0.2753
18.95 | 57.32 | 0.2011 | 1.333 1.48 0.07 0.0009 | 0.0103 | 2.0825 | -0.0219 | 0.3154
Table B58. Aerodynamic Data Summary for Run 129 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (ps) | M- | (<109 | favg) | (brusg) | O« | O G| G| O
0.37 57.64 | 0.2009 | 1.416 1.51 0.15 0.0022 | 0.0234 | 0.8035 | -0.2237 | 0.1274
4.51 57.73 | 0.2011 | 1.409 1.50 0.14 0.0020 | 0.0220 | 1.1455 | -0.1902 | 0.1468
6.60 57.66 | 0.2010 | 1.406 1.50 0.15 0.0020 | 0.0225 | 1.3113 | -0.1716 | 0.1634
8.68 57.52 | 0.2007 | 1.399 1.50 0.14 0.0020 | 0.0223 | 1.4744 | -0.1503 | 0.1820
129 9.7 57.62 | 0.2009 | 1.399 1.50 0.14 0.0020 | 0.0222 | 1.5560 | -0.1417 | 0.1934
(DRSWJ-10C- 10.74 | 57.81 | 0.2012 | 1.400 1.50 0.14 0.0020 | 0.0222 | 1.6326 | -0.1313 | 0.2045
ENSH) 12.82 | 57.87 | 0.2013 | 1.397 1.50 0.14 0.0020 | 0.0220 | 1.7824 | -0.1071 | 0.2286
15.92 | 57.85 | 0.2013 | 1.395 1.50 0.14 0.0020 | 0.0221 | 1.9853 | -0.0675 | 0.2685
16.91 | 57.61 | 0.2009 | 1.392 1.50 0.14 0.0020 | 0.0224 | 2.0413 | -0.0542 | 0.2810
17.96 | 57.88 | 0.2014 | 1.393 1.50 0.14 0.0019 | 0.0219 | 2.0882 | -0.0427 | 0.3068
18.96 | 58.10 | 0.2018 | 1.395 1.50 0.15 0.0021 | 0.0225 | 2.1161 | -0.0307 | 0.3204
Table B59. Aerodynamic Data Summary for Run 130 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) (deg} (psf) M-, (x 108) | (avg) | (Ibm/s) C Cx Ce Cn Co
0.40 57.65 | 0.2010 | 1.382 1.99 0.22 0.0042 | 0.0453 | 0.8582 | -0.2339 | 0.1322
4.56 57.24 | 0.2002 | 1.373 1.98 0.22 0.0043 | 0.0457 | 1.2094 | -0.2043 | 0.1563
6.63 57.59 | 0.2009 | 1.376 1.99 0.22 0.0042 | 0.0454 | 1.3725 | -0.1843 | 0.1725
130 8.73 57.60 | 0.2009 | 1.373 1.98 0.22 0.0042 | 0.0453 | 1.5382 | -0.1645 | 0.1934
9.73 57.78 | 0.2012 | 1.373 1.99 0.22 0.0043 | 0.0456 | 1.6141 | -0.1542 | 0.2042
(DRSWJ-10C- 10.77 | 57.77 | 0.2012 | 1.373 1.99 0.22 0.0042 | 0.0457 | 1.6899 | -0.1426 | 0.2153
ENSH) 12.86 | 57.63 | 0.2009 | 1.370 1.99 0.22 0.0042 | 0.0456 | 1.8439 | -0.1202 | 0.2408
15.93 | 57.77 | 0.2012 | 1.371 1.99 0.22 0.0042 | 0.0458 | 2.0463 | -0.0820 | 0.2800
16.96 | 57.94 | 0.2015 | 1.372 1.99 0.22 0.0042 | 0.0456 | 2.1042 | -0.0677 | 0.2930
17.98 | 57.78 | 0.2012 | 1.369 1.99 0.22 0.0042 | 0.0455 | 2.1424 | -0.0575 | 0.3164
18.98 | 58.04 | 0.2017 | 1.371 2.00 0.22 0.0042 | 0.0459 | 2.1567 | -0.0493 | 0.3283
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Table B60. Aerodynamic Data Summary for Run 131 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
0.41 57.60 | 0.2009 | 1.361 2.51 0.258 | 0.0046 | 0.0677 | 0.8765 | -0.2374 | 0.1337
4.55 57.48 | 0.2007 | 1.358 | 252 | 0.258 | 0.0046 | 0.0683 | 1.2328 | -0.2094 | 0.1590
6.64 57.58 | 0.2009 | 1.359 | 253 0.26 0.0047 | 0.0689 | 1.4009 | -0.1902 | 0.1776
131 8.72 5759 | 0.2009 | 1.358 | 2.53 | 0.258 | 0.0046 | 0.0684 | 1.5660 | -0.1691 | 0.1985
9.75 57.94 | 0.2015 | 1.361 2.54 0.26 0.0047 | 0.0684 | 1.6431 | -0.1593 | 0.2098
(DRSWJ-10C- 10.78 | 57.65 | 0.2010 | 1.357 | 2.54 0.26 0.0047 | 0.0691 | 1.7201 | -0.1480 | 0.2215
ENSY) 12.87 | 57.87 | 0.2014 | 1.358 | 2.53 | 0.259 | 0.0046 | 0.0683 | 1.8698 | -0.1241 | 0.2461
15.96 | 57.94 | 0.2015 | 1.359 | 2.54 0.26 0.0047 | 0.0686 | 2.0691 | -0.0829 | 0.2845
17.00 | 57.87 | 0.2014 | 1.358 | 2.55 | 0.262 | 0.0047 | 0.0696 | 2.1297 | -0.0686 | 0.2983
17.99 | 57.89 | 0.2015 | 1.357 | 2.54 | 0.261 | 0.0047 | 0.0691 | 2.1623 | -0.0584 | 0.3219
18.99 | 57.74 | 0.2012 | 1.355 | 2.55 | 0.263 | 0.0048 | 0.0700 | 2.1676 | -0.0512 | 0.3319
Table B61. Aerodynamic Data Summary for Run 134 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) M| (x108) | (avg) | (bmis) C Cx CL Cn Co
0.34 57.55 | 0.2009 | 1.365 1.0 0 0 0 0.7818 | -0.2251 | 0.1332
4.50 57.91 | 0.2016 | 1.366 1.0 0 0 0 11113 | -0.1896 | 0.1489
6.60 57.66 | 0.2011 | 1.363 1.0 0 0 0 1.2683 | -0.1683 | 0.1632
134 8.66 57.36 | 0.2006 | 1.358 1.0 0 0 0 14244 | -0.1451 | 0.1795
10.74 | 57.57 | 0.2009 | 1.360 1.0 0 0 0 1.5787 | -0.1234 | 0.2011
(AFC-off) 12.80 | 57.74 | 0.2012 | 1.361 1.0 0 0 0 1.7172 | -0.0960 | 0.2225
15.88 | 5745 | 0.2007 | 1.357 1.0 0 0 0 1.8992 | -0.0545 | 0.2581
16.88 | 57.91 | 0.2015 | 1.362 1.0 0 0 0 1.9542 | -0.0395 | 0.2703
18.91 | 57.85 | 0.2014 | 1.361 1.0 0 0 0 2.0441 | -0.0091 | 0.3130
Table B62. Aerodynamic Data Summary for Run 135 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deq) | (psf) | M= | (x109) | (avg) | (brmis) | G+ | Cr | G | Cn | Oo
0.37 57.18 | 0.2004 | 1.356 | 1.27 0.10 0.0011 | 0.0135 | 0.7907 | -0.2239 | 0.129%4
4.52 56.87 | 0.1999 | 1.350 | 1.26 0.10 0.0010 | 0.0134 | 1.1300 | -0.1895 | 0.1463
6.61 5715 | 0.2004 | 1.352 | 1.25 0.10 0.0010 | 0.0129 | 1.2966 | -0.1710 | 0.1620
8.67 5713 | 0.2004 | 1.350 | 1.25 0.10 0.0010 | 0.0128 | 1.4583 | -0.1505 | 0.1802
135 9.70 56.87 | 01999 | 1.346 | 1.25 0.10 0.0010 | 0.0131 | 1.5414 | -0.1417 | 0.1913
(DRSWJ-10C- 10.73 | 57.40 | 0.2008 | 1.351 1.25 0.10 0.0010 | 0.0129 | 1.6181 | -0.1310 | 0.2025
R2S") 1281 | 57.24 | 0.2005 | 1.349 | 1.26 0.10 0.0010 | 0.0130 | 1.7632 | -0.1050 | 0.2257
15.90 | 57.11 | 0.2003 | 1.346 | 1.26 0.10 0.0010 | 0.0131 | 1.9549 | -0.0667 | 0.2629
16.89 | 57.17 | 0.2004 | 1.345 | 1.26 0.10 0.0010 | 0.0131 | 2.0122 | -0.0522 | 0.2758
17.94 | 5743 | 02009 | 1.347 | 1.26 0.10 0.0010 | 0.0131 | 2.0647 | -0.0392 | 0.3037
18.97 | 57.19 | 0.2005 | 1.345 | 1.26 0.10 0.0010 | 0.0130 | 2.0977 | -0.0234 | 0.3182
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Table B63. Aerodynamic Data Summary for Runs 136+137 with TWICS.

Run No. a [/ Re NPR m

(Configuration) | (deg) | (psf) M. (x109) | (avg) | (Ibmis) Cu Cx Cc Cm Co

-3.85 | 5719 | 0.2005 | 1.339 | 1.50 0.14 | 0.0020 | 0.0227 | 0.3175 | -0.1988 | 0.1308
039 | 57.05 | 02003 | 1.336 | 1.50 0.15 | 0.0021 | 0.0233 | 0.8064 | -0.2260 | 0.1253
245 | 57.02 | 02002 | 1.335 | 1.50 0.14 | 0.0020 | 0.0225 | 0.9802 | -0.2110 | 0.1329
453 | 5715 | 0.2004 | 1.336 | 1.50 0.14 | 0.0020 | 0.0222 | 1.1483 | -0.1936 | 0.1437
6.61 57.01 | 0.2002 | 1.333 | 1.50 0.14 | 0.0021 | 0.0229 | 1.3152 | -0.1760 | 0.1598
7.61 57.57 | 02012 | 1.348 | 1.49 0.15 | 0.0021 | 0.0229 | 1.3847 | -0.1637 | 0.1672
868 | 57.63 | 02013 | 1.346 | 1.49 0.15 | 0.0021 | 0.0228 | 1.4698 | -0.1548 | 0.1779
1364137 9.7 5747 | 02010 | 1.344 | 1.49 0.15 | 0.0021 | 0.0229 | 1.5511 | -0.1460 | 0.1890

10.74 | 57.24 | 0.2006 | 1.341 1.49 0.15 | 0.0021 | 0.0230 | 1.6290 | -0.1354 | 0.2010
11.77 | 57.81 | 0.2016 | 1.347 | 1.49 0.14 | 0.0020 | 0.0225 | 1.7020 | -0.1227 | 0.2120

(Dggg\{\J;1§C- 1280 | 5760 | 0.2012 | 1.344 | 1.50 0.15 | 0.0021 | 0.0228 | 1.7739 | -0.1105 | 0.2242
combined run of 13.84 | 5761 | 0.2013 | 1.343 | 1.50 0.15 | 0.0021 | 0.0228 | 1.8426 | -0.0985 | 0.2368
Runs 136 & 137) 1486 | 57.59 | 0.2012 | 1.343 | 1.50 0.15 | 0.0021 | 0.0230 | 1.9060 | -0.0856 | 0.2489

1591 | 5754 | 0.2011 | 1.342 | 1.50 0.14 | 0.0021 | 0.0228 | 1.9680 | -0.0721 | 0.2622
16.41 | 5765 | 0.2013 | 1.342 | 1.50 0.14 | 0.0020 | 0.0223 | 1.9971 | -0.0655 | 0.2684
16.93 | 57.62 | 0.2013 | 1.342 | 1.49 0.14 | 0.0019 | 0.0217 | 2.0234 | -0.0576 | 0.2746
1743 | 5755 | 0.2011 | 1.340 | 1.53 0.14 | 0.0020 | 0.0231 | 2.0578 | -0.0523 | 0.2921
17.96 | 57.68 | 0.2014 | 1.341 1.49 0.14 | 0.0020 | 0.0220 | 2.0811 | -0.0445 | 0.3025
18.47 | 5762 | 0.2013 | 1.340 | 1.50 0.14 | 0.0020 | 0.0225 | 2.1023 | -0.0369 | 0.3105
1898 | 57.57 | 0.2012 | 1.339 | 1.50 0.14 | 0.0019 | 0.0218 | 2.1116 | -0.0314 | 0.3172
19.47 | 57.76 | 0.2015 | 1.341 1.50 0.14 | 0.0019 | 0.0220 | 2.0927 | -0.0329 | 0.3223
19.95 | 57.84 | 0.2017 | 1.341 1.50 0.14 | 0.0020 | 0.0223 | 2.0545 | -0.0688 | 0.3475

Table B64. Aerodynamic Data Summary for Runs 138 with TWICS.

Run No. a Qoo Re NPR m

(Configuration) | (deg) | (psf) M., (x108) | (avg) | (Ibm/s) Cu o Cc Cm Co

039 | 57.40 | 02009 | 1.336 | 2.04 0.22 | 0.0044 | 0.0482 | 0.8385 | -0.2329 | 0.1240
455 | 5733 | 0.2008 | 1.335 | 2.03 022 | 0.0043 | 0.0476 | 1.1819 | -0.2016 | 0.1447
6.61 57.30 | 0.2007 | 1.334 | 2.05 0.22 | 0.0044 | 0.0488 | 1.3503 | -0.1835 | 0.1609
765 | 57.36 | 0.2008 | 1.335 | 2.04 0.22 | 0.0044 | 0.0481 | 1.4289 | -0.1735 | 0.1703

138 8.68 57.56 | 0.2012 | 1.337 | 2.04 0.22 | 0.0043 | 0.0477 | 1.5146 | -0.1638 | 0.1815
(DRSWJ-10C- 10.76 | 57.39 | 0.2009 | 1.335 | 2.04 0.22 | 0.0043 | 0.0480 | 1.6742 | -0.1446 | 0.2051
R2SH) 12.82 | 57.81 | 0.2016 | 1.340 | 2.05 022 | 0.0044 | 0.0480 | 1.8225 | -0.1206 | 0.2296

1596 | 57.76 | 0.2015 | 1.341 | 2.04 0.22 | 0.0044 | 0.0481 | 2.0205 | -0.0817 | 0.2699
16.95 | 57.79 | 0.2016 | 1.340 | 2.04 0.22 | 0.0043 | 0.0481 | 2.0777 | -0.0679 | 0.2827
1796 | 57.76 | 0.2015 | 1.340 | 2.04 0.22 | 0.0043 | 0.0479 | 2.1287 | -0.0557 | 0.3090
18.98 | 5743 | 0.2009 | 1.336 | 2.04 0.22 | 0.0043 | 0.0483 | 2.1505 | -0.0442 | 0.3233
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Table B65. Aerodynamic Data Summary for Run 139 with TWICS.

Run No. a Qoo Re NPR m

(Configuration) | (deg) | (psf) M| (108) | (avg) | (lbmis) Cu Cx CL Cn Co
0.41 57.50 | 0.2010 | 1.351 1.50 | 0.273 | 0.0037 | 0.0431 | 0.8880 | -0.2530 | 0.1304
4.56 5753 | 0.2011 | 1.352 1.51 0.274 | 0.0037 | 0.0432 | 1.2490 | -0.2210 | 0.1579
6.64 57.25 | 0.2006 | 1.348 1.51 0.272 | 0.0037 | 0.0433 | 1.4042 | -0.2031 | 0.1730
7.68 57.47 | 0.2010 | 1.350 1.51 0.274 | 0.0037 | 0.0434 | 1.4860 | -0.1927 | 0.1829
139 8.72 57.76 | 0.2015 | 1.353 1.51 0.273 | 0.0037 | 0.0429 | 1.5632 | -0.1826 | 0.1932
10.81 | 57.37 | 0.2008 | 1.349 1.51 0.272 | 0.0037 | 0.0431 | 1.7240 | -0.1604 | 0.2169
(DRSWJ-10C*) | 12.86 | 57.45 | 0.2009 | 1.350 1.50 0.27 0.0036 | 0.0427 | 1.8691 | -0.1365 | 0.2404
15.96 | 57.57 | 0.2011 | 1.352 1.51 0.271 | 0.0036 | 0.0429 | 2.0699 | -0.0968 | 0.2799
16.99 | 57.60 | 0.2012 | 1.351 1.51 0.272 | 0.0037 | 0.0431 | 2.1250 | -0.0829 | 0.2919
17.99 | 5761 | 02012 | 1.351 152 | 0.273 | 0.0037 | 0.0434 | 2.1641 | -0.0718 | 0.3159
18.99 | 57.81 | 0.2016 | 1.353 1.51 0.27 0.0036 | 0.0425 | 2.1688 | -0.0629 | 0.3261

Table B66. Aerodynamic Data Summary for Run 140 with TWICS.
Run No. a Qo0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | O | O | O | Oo
-3.75 | 58.00 | 02013 | 1.443 | 2.00 | 0.384 | 0.0062 | 0.0780 | 0.5326 | -0.2582 | 0.1359
0.44 57.97 | 0.2012 | 1.440 | 2.00 0.38 0.0061 | 0.0773 | 0.9951 | -0.2814 | 0.1438
2.55 57.49 | 0.2003 | 1.433 | 200 | 0.381 | 0.0062 | 0.0787 | 1.1823 | -0.2689 | 0.1577
4.62 57.85 | 0.2010 | 1.436 | 2.00 | 0.377 | 0.0060 | 0.0769 | 1.3486 | -0.2491 | 0.1717
6.69 57.82 | 0.2010 | 1.435 | 200 | 0.379 | 0.0061 | 0.0775 | 1.5117 | -0.2282 | 0.1896
7.72 5793 | 0.2011 | 1.434 | 200 | 0.376 | 0.0060 | 0.0766 | 1.5882 | -0.2174 | 0.1997
8.77 58.37 | 0.2019 | 1.439 | 2.01 0.38 0.0061 | 0.0768 | 1.6685 | -0.2066 | 0.2114
9.78 58.32 | 0.2018 | 1.436 | 2.00 | 0.373 | 0.0059 | 0.0755 | 1.7458 | -0.1956 | 0.2225
10.83 | 5743 | 0.2002 | 1.425 | 2.01 0.373 | 0.0060 | 0.0774 | 1.8254 | -0.1839 | 0.2348
140 11.88 | 57.79 | 0.2009 | 1.427 199 | 0.369 | 0.0059 | 0.0750 | 1.8965 | -0.1705 | 0.2465
1289 | 57.78 | 0.2009 | 1.426 199 | 0.373 | 0.0060 | 0.0761 | 1.9685 | -0.1579 | 0.2584
(DRSWJ-10C*) | 1393 | 57.67 | 0.2007 | 1.424 | 2.00 0.37 0.0059 | 0.0762 | 2.0411 | -0.1457 | 0.2710
1497 | 5813 | 0.2015 | 1429 | 2.00 | 0.371 | 0.0059 | 0.0756 | 2.1039 | -0.1321 | 0.2833
16.00 | 57.99 | 0.2012 | 1.425 197 | 0.365 | 0.0058 | 0.0736 | 2.1551 | -0.1184 | 0.2955
16.49 | 58.02 | 0.2013 | 1.425 198 | 0.368 | 0.0059 | 0.0744 | 2.1825 | -0.1110 | 0.3013
17.04 | 57.96 | 0.2012 | 1.424 199 | 0.366 | 0.0058 | 0.0745 | 2.2212 | -0.1010 | 0.3098
1752 | 58.02 | 0.2013 | 1.424 199 | 0371 | 0.0060 | 0.0755 | 2.2406 | -0.0950 | 0.3147
18.02 | 58.16 | 0.2015 | 1.423 1.98 | 0.367 | 0.0058 | 0.0740 | 2.2301 | -0.0923 | 0.3300
18.55 | 58.14 | 0.2015 | 1.423 199 | 0.366 | 0.0058 | 0.0742 | 2.2340 | -0.0872 | 0.3345
19.01 | 58.25 | 0.2017 | 1.422 199 | 0.368 | 0.0058 | 0.0745 | 2.2166 | -0.0852 | 0.3374
1049 | 5812 | 0.2015 | 1.421 2.00 | 0.372 | 0.0060 | 0.0758 | 2.1538 | -0.1127 | 0.3504
19.99 | 5820 | 0.2016 | 1.421 2.01 0.372 ] 0.0059 | 0.0761 | 2.1335 | -0.1341 | 0.3722
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Table B67. Aerodynamic Data Summary for Run 141 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.73 | 57.92 | 02011 | 1408 | 250 | 0475 | 0.0078 | 0.1218 | 0.5919 | -0.2689 | 0.1395
0.47 57.64 | 0.2006 | 1.405 | 250 | 0.479 | 0.0080 | 0.1241 | 1.0482 | -0.2924 | 0.1497
2.57 57.82 | 0.2009 | 1.406 | 247 0.47 0.0078 | 0.1197 | 1.2276 | -0.2777 | 0.1621
4.64 57.82 | 0.2009 | 1.405 | 248 | 0.473 | 0.0078 | 0.1209 | 1.3928 | -0.2605 | 0.1779
6.73 5791 | 0.2011 | 1.405 | 248 | 0.471 | 0.0078 | 0.1201 | 1.5583 | -0.2369 | 0.1959
7.75 58.04 | 0.2013 | 1.406 | 249 | 0475 | 0.0079 | 0.1210 | 1.6384 | -0.2269 | 0.2074
8.79 57.95 | 0.2011 | 1.404 | 250 | 0.475 | 0.0078 | 0.1221 | 1.7198 | -0.2174 | 0.2191
9.82 57.66 | 0.2006 | 1.400 | 2.51 0.477 | 0.0079 | 0.1238 | 1.7979 | -0.2064 | 0.2306
10.85 | 5820 | 0.2016 | 1.406 | 2.48 | 0474 | 0.0078 | 0.1202 | 1.8703 | -0.1923 | 0.2424
141 11.90 | 57.80 | 0.2009 | 1.401 249 | 0476 | 0.0079 | 0.1225 | 1.9454 | -0.1799 | 0.2551
1293 | 5839 | 0.2019 | 1407 | 249 | 0474 | 0.0078 | 0.1200 | 2.0168 | -0.1664 | 0.2677
(DRSWJ-10CA) | 13.96 | 57.94 | 02011 | 1.402 | 2.50 | 0.477 | 0.0079 | 0.1226 | 2.0857 | -0.1530 | 0.2803
1499 | 5814 | 0.2015 | 1403 | 249 | 0473 | 0.0078 | 0.1206 | 2.1491 | -0.1399 | 0.2926
16.02 | 58.06 | 0.2013 | 1.402 | 250 | 0.479 | 0.0080 | 0.1227 | 2.2054 | -0.1265 | 0.3065
16.51 | 5813 | 02015 | 1.402 | 249 | 0474 | 0.0078 | 0.1209 | 2.2285 | -0.1181 | 0.3106
17.04 | 5813 | 02015 | 1.402 | 249 | 0478 | 0.0079 | 0.1222 | 2.2662 | -0.1076 | 0.3188
17.53 | 58.15 | 0.2015 | 1.401 248 | 0472 ] 0.0077 | 01202 | 2.2584 | -0.1063 | 0.3329
18.04 | 57.86 | 0.2010 | 1.398 | 249 | 0.478 | 0.0079 | 0.1229 | 2.2651 | -0.0996 | 0.3373
18.56 | 58.23 | 0.2016 | 1.401 249 | 0476 | 0.0078 | 0.1216 | 2.2581 | -0.0933 | 0.3398
19.02 | 58.06 | 0.2013 | 1.399 | 250 | 0.477 | 0.0079 | 0.1225 | 2.2349 | -0.0924 | 0.3427
19.50 | 58.08 | 0.2014 | 1.398 | 249 | 0.474 | 0.0078 | 0.1214 | 2.1581 | -0.1308 | 0.3599
19.99 | 5813 | 0.2015 | 1.398 | 249 | 0.478 | 0.0079 | 0.1225 | 2.1511 | -0.1433 | 0.3800

Table B68. Aerodynamic Data Summary for Run 142 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo
-3.80 | 57.98 | 0.2012 | 1.393 1.51 0.275 | 0.0037 | 0.0427 | 0.4179 | -0.2239 | 0.1310
0.44 57.87 | 0.2010 | 1.391 1.51 0.276 | 0.0037 | 0.0429 | 0.8969 | -0.2505 | 0.1328
250 57.73 | 0.2007 | 1.389 1.51 0.276 | 0.0037 | 0.0431 | 1.0805 | -0.2384 | 0.1449
4.58 57.89 | 0.2010 | 1.390 1.51 0.276 | 0.0037 | 0.0430 | 1.2548 | -0.2190 | 0.1598
6.64 57.84 | 0.2009 | 1.389 1.51 0.276 | 0.0037 | 0.0431 | 1.4095 | -0.2014 | 0.1750
7.68 58.04 | 0.2013 | 1.391 1.51 0.276 | 0.0037 | 0.0430 | 1.4908 | -0.1910 | 0.1844
8.73 57.81 | 0.2009 | 1.386 1.51 0.274 | 0.0036 | 0.0428 | 1.5696 | -0.1802 | 0.1949
9.75 57.73 | 0.2007 | 1.385 1.51 0.275 | 0.0037 | 0.0431 | 1.6500 | -0.1708 | 0.2066
10.79 | 57.85 | 0.2009 | 1.386 1.51 0.274 | 0.0036 | 0.0428 | 1.7278 | -0.1591 | 0.2186
142 11.81 | 57.74 | 0.2007 | 1.385 1.51 0.275 | 0.0037 | 0.0432 | 1.8026 | -0.1471 | 0.2312
12.87 | 57.83 | 0.2009 | 1.384 1.51 0.274 | 0.0036 | 0.0429 | 1.8745 | -0.1352 | 0.2433
(DRSWJ-10CA) | 13.89 | 57.86 | 0.2009 | 1.384 1.51 0.274 | 0.0036 | 0.0428 | 1.9484 | -0.1217 | 0.2561
1491 | 58.05 | 0.2013 | 1.386 1.51 0.276 | 0.0037 | 0.0431 | 2.0158 | -0.1077 | 0.2694
15.94 | 58.14 | 0.2014 | 1.387 1.51 0.274 | 0.0036 | 0.0427 | 2.0763 | -0.0955 | 0.2822
16.45 | 58.09 | 0.2014 | 1.386 152 | 0.277 | 0.0037 | 0.0433 | 2.1022 | -0.0900 | 0.2884
16.98 | 58.00 | 0.2012 | 1.384 1.51 0.274 | 0.0036 | 0.0429 | 2.1311 | -0.0819 | 0.2947
1748 | 57.92 | 0.2011 | 1.383 152 | 0.277 | 0.0037 | 0.0436 | 2.1608 | -0.0749 | 0.3018
18.00 | 58.09 | 0.2014 | 1.384 1.51 0.272 | 0.0036 | 0.0424 | 2.1650 | -0.0706 | 0.3186
18.50 | 58.03 | 0.2013 | 1.383 1.51 0.274 ] 0.0036 | 0.0428 | 21772 | -0.0662 | 0.3250
18.99 | 57.89 | 0.2010 | 1.381 1.52 | 0.275 | 0.0037 | 0.0432 | 2.1769 | -0.0629 | 0.3292
1948 | 57.98 | 0.2011 | 1.382 152 | 0.276 | 0.0037 | 0.0434 | 2.1302 | -0.0797 | 0.3385
19.97 | 5823 | 02016 | 1.385 | 1.52 | 0.274 | 0.0036 | 0.0427 | 2.0989 | -0.1083 | 0.3635
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Table B69. Aerodynamic Data Summary for Run 143 with TWICS.

Run No. a Q-0 Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
-3.77 | 5820 | 0.2015 | 1.381 1.76 | 0.355 | 0.0058 | 0.0643 | 0.4832 | -0.2427 | 0.1331
0.46 57.86 | 0.2009 | 1.377 1.76 | 0.351 | 0.0057 | 0.0639 | 0.9554 | -0.2684 | 0.1390
253 57.57 | 0.2004 | 1.373 1.76 | 0.353 | 0.0058 | 0.0649 | 1.1422 | -0.2574 | 0.1524
4.61 58.05 | 0.2013 | 1.380 1.76 | 0.352 | 0.0057 | 0.0640 | 1.3118 | -0.2395 | 0.1670
6.67 57.69 | 0.2006 | 1.375 1.77 | 0.354 | 0.0058 | 0.0652 | 1.4772 | -0.2191 | 0.1846
7.71 57.68 | 0.2006 | 1.374 1.75 0.35 0.0057 | 0.0638 | 1.5539 | -0.2080 | 0.1943
8.76 57.65 | 0.2005 | 1.374 1.75 0.35 0.0057 | 0.0641 | 1.6349 | -0.1979 | 0.2064
9.78 57.95 | 0.2011 | 1.377 1.76 | 0.349 | 0.0057 | 0.0635 | 1.7116 | -0.1871 | 0.2171
10.82 | 57.39 | 0.2001 | 1.370 1.76 | 0.352 | 0.0058 | 0.0652 | 1.7910 | -0.1753 | 0.2296
143 11.86 | 58.00 | 0.2012 | 1.376 1.75 0.35 0.0057 | 0.0635 | 1.8589 | -0.1625 | 0.2403
1290 | 57.89 | 0.2010 | 1.375 1.76 0.35 0.0057 | 0.0640 | 1.9364 | -0.1499 | 0.2539
(DRSWJ-10CA) | 1390 | 58.03 | 0.2012 | 1.377 1.75 | 0.354 | 0.0058 | 0.0643 | 2.0043 | -0.1372 | 0.2650
1496 | 57.99 | 0.2012 | 1.376 1.76 0.35 0.0057 | 0.0639 | 2.0756 | -0.1236 | 0.2789
156.99 | 58.09 | 0.2013 | 1.377 1.76 | 0.351 | 0.0057 | 0.0637 | 2.1286 | -0.1104 | 0.2910
1648 | 58.01 | 0.2012 | 1.376 1.76 | 0.349 | 0.0057 | 0.0636 | 2.1570 | -0.1045 | 0.2975
17.03 | 5825 | 0.2016 | 1.379 1.76 | 0.348 | 0.0056 | 0.0630 | 2.1907 | -0.0945 | 0.3046
17.50 | 58.18 | 0.2015 | 1.378 176 | 0.351 | 0.0057 | 0.0639 | 2.1913 | -0.0920 | 0.3200
18.04 | 58.17 | 0.2015 | 1.378 1.76 | 0.348 | 0.0056 | 0.0634 | 2.2058 | -0.0853 | 0.3259
18.50 | 58.05 | 0.2013 | 1.376 1.77 0.35 0.0057 | 0.0641 | 2.2164 | -0.0815 | 0.3307
19.00 | 58.03 | 0.2012 | 1.374 176 | 0.346 | 0.0056 | 0.0631 | 2.2040 | -0.0779 | 0.3342
1947 | 5830 | 0.2017 | 1.378 1.76 0.35 0.0057 | 0.0636 | 2.1357 | -0.1056 | 0.3469
19.98 | 5810 | 0.2014 | 1.375 | 1.76 | 0.345 | 0.0056 | 0.0629 | 2.1241 | -0.1246 | 0.3696

Table B70. Aerodynamic Data Summary for Run 145 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | o) | G+ | G | & | O | Oo
-3.72 | 57.79 | 02009 | 1.383 | 299 | 0.573 | 0.0097 | 0.1774 | 0.6388 | -0.2813 | 0.1427
0.52 57.76 | 0.2008 | 1.382 | 2.98 0.57 0.009 | 0.1763 | 1.0856 | -0.3023 | 0.1539
2.59 57.66 | 0.2007 | 1.381 299 | 0.574 | 0.0097 | 01786 | 1.2715 | -0.2890 | 0.1684
4.66 57.84 | 0.2010 | 1.379 | 298 | 0.577 | 0.0097 | 0.1782 | 1.4286 | -0.2695 | 0.1827
6.74 57.86 | 0.2010 | 1.379 | 2.99 0.58 0.0098 | 0.1796 | 1.5931 | -0.2467 | 0.2020
7.76 57.92 | 0.2011 | 1.379 | 2.99 0.58 0.0097 | 0.1796 | 1.6724 | -0.2367 | 0.2130
8.81 57.83 | 0.2010 | 1.374 | 298 | 0.583 | 0.0098 | 0.1804 | 1.7550 | -0.2267 | 0.2258
9.84 5718 | 01998 | 1.366 | 299 | 0.585 | 0.0100 | 0.1847 | 1.8388 | -0.2162 | 0.2391
10.85 | 57.76 | 0.2009 | 1.371 298 | 0.582 | 0.0098 | 0.1805 | 1.9078 | -0.2036 | 0.2503
145 11.92 | 57.71 | 0.2008 | 1.370 | 2.99 | 0.583 | 0.0098 | 0.1815 | 1.9861 | -0.1899 | 0.2637
1295 | 57.82 | 0.2010 | 1.371 299 | 0578 | 0.0097 | 0.1797 | 2.0572 | -0.1765 | 0.2755
(DRSWJ-10C") | 1397 | 57.92 | 0.2011 | 1.372 | 2.99 0.58 0.0097 | 0.1803 | 2.1215 | -0.1627 | 0.2878
156.01 | 57.68 | 0.2007 | 1.368 | 2.97 | 0.576 | 0.0097 | 0.1788 | 2.1924 | -0.1497 | 0.3017
16.03 | 58.12 | 0.2015 | 1.373 | 2.98 | 0.575 | 0.0096 | 0.1770 | 2.2323 | -0.1353 | 0.3123
16.53 | 5811 | 0.2015 | 1.374 | 298 | 0.578 | 0.0097 | 0.1778 | 2.2616 | -0.1268 | 0.3171
17.07 | 57.89 | 0.2011 | 1.370 | 299 | 0.579 | 0.0097 | 0.1800 | 2.2907 | -0.1168 | 0.3243
17.54 | 5818 | 0.2016 | 1.373 | 2.98 | 0.579 | 0.0097 | 0.1779 | 2.2852 | -0.1142 | 0.3381
18.05 | 58.09 | 0.2014 | 1.372 | 299 | 0.578 | 0.0097 | 0.1788 | 2.2872 | -0.1075 | 0.3419
18.55 | 57.77 | 02009 | 1.368 | 299 | 0.577 | 0.0097 | 0.1800 | 2.2793 | -0.1013 | 0.3435
19.04 | 5823 | 02017 | 1.373 | 3.00 | 0.581 | 0.0097 | 0.1798 | 2.2367 | -0.1015 | 0.3448
19.50 | 58.15 | 0.2016 | 1.371 299 | 0576 | 0.009 | 0.1782 | 2.1650 | -0.1428 | 0.3640
20.00 | 58.03 | 0.2013 | 1.369 | 3.00 | 0.579 | 0.0097 | 0.1801 | 2.1650 | -0.1523 | 0.3821
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Table B71. Aerodynamic Data Summary for Run 146 with TWICS.

Run No.

[21

Qo

Re

NPR

m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
376 | 5794 | 02012 | 1.365 | 223 | 0.424 | 0.0070 | 0.0981 | 0.5558 | -0.2653 | 0.1398
043 | 57.82 | 02009 | 1.363 | 223 | 0427 | 0.0071 | 0.0992 | 1.0179 | -0.2902 | 0.1485
256 | 57.65 | 02006 | 1.361 | 224 | 043 | 00072 | 01007 | 1.2036 | -0.2766 | 0.1618
465 | 57.79 | 02009 | 1.363 | 224 | 043 | 0.0071 | 0.1004 | 1.3703 | -0.2585 | 0.1770
6.72 | 5774 | 02008 | 1.362 | 225 | 0433 | 0.0072 | 01017 | 15310 | -0.2364 | 0.1945
773 | 57.80 | 02009 | 1.362 | 223 | 0425 | 0.0070 | 0.0987 | 1.6090 | -0.2258 | 0.2047
8.78 | 5754 | 02004 | 1.358 | 223 | 0428 | 0.0071 | 0.1004 | 1.6937 | -0.2154 | 0.2172
981 | 5821 | 02016 | 1.367 | 224 | 0427 | 0.0070 | 0.0986 | 1.7677 | -0.2037 | 0.2276
10.84 | 57.75 | 02008 | 1.361 | 224 | 0432 | 0.0072 | 0.1012 | 1.8438 | -0.1914 | 0.2403
146 11.86 | 57.73 | 02008 | 1361 | 223 | 0425 | 0.0070 | 0.0990 | 1.9185 | -0.1788 | 0.2518
12.90 | 57.67 | 02006 | 1.360 | 224 | 0.429 | 0.0071 | 0.1004 | 1.9906 | -0.1660 | 0.2649
(DRSWJ-10C") | 1394 | 5813 |0.2015 | 1.365 | 2.23 | 0426 | 0.0070 | 0.0985 | 2.0574 | -0.1521 | 0.2759
1496 | 58.06 | 02013 | 1.365 | 224 | 043 | 0.0071 | 0.1001 | 2.1198 | -0.1389 | 0.2888
16.01 | 58.01 | 02013 | 1.365 | 223 | 0.428 | 0.0071 | 0.0992 | 2.1754 | -0.1255 | 0.3015
16.50 | 57.93 | 02011 | 1.364 | 224 | 0.428 | 0.0071 | 0.0998 | 2.1993 | -0.1185 | 0.3069
17.02 | 58.08 | 02014 | 1.365 | 223 | 0425 | 0.0070 | 0.0982 | 2.2283 | -0.1086 | 0.3124
1752 | 5812 | 02014 | 1365 | 224 | 0427 | 0.0070 | 0.0990 | 2.2347 | -0.1054 | 0.3291
18.01 | 5827 | 02017 | 1.366 | 224 | 0.423 | 0.0069 | 0.0978 | 2.2390 | -0.0988 | 0.3319
1855 | 5821 | 02016 | 1.365 | 224 | 0.426 | 0.0070 | 0.0987 | 2.2395 | -0.0929 | 0.3370
19.01 | 58.08 | 02014 | 1.363 | 224 | 0423 | 0.0069 | 0.0982 | 2.2185 | -0.0914 | 0.3390
1949 | 58.33 | 02018 | 1.368 | 224 | 0.426 | 0.0070 | 0.0986 | 2.1356 | -0.1329 | 0.3580
19.99 | 5827 | 02017 | 1.365 | 2.24 | 0.423 | 0.0069 | 0.0980 | 2.1405 | -0.1368 | 0.3735

Table B72. Aerodynamic Data Summary for Run 147 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (psf) | M= | x109 | (avg) | (bmisy | G« | G+ | G | O O
387 | 5799 | 02012 | 1.362 | 1.0 0 0 0 | 0.2632 | -0.1857 | 0.1406
036 | 57.86 | 02010 | 1.360 | 1.0 0 0 0 | 07792 | -0.2237 | 0.139%4
244 | 5759 | 02005 | 1.358 | 1.0 0 0 0 | 0952 | -0.2089 | 0.1451
452 | 57.80 | 02009 | 1.362 | 1.0 0 0 0 | 1.1108 | -0.1897 | 0.1543
6.60 | 57.95 | 02012 | 1.363 | 1.0 0 0 0 | 1.2668 | -0.1683 | 0.1671
761 | 5794 | 02011 | 1362 | 1.0 0 0 0 | 1.3441 | -0.1566 | 0.1748
864 | 5761 |02005| 1357 | 1.0 0 0 0 | 14216 | -0.1453 | 0.1832
969 | 57.66 | 02006 | 1.358 | 1.0 0 0 0 | 15025 | -0.1348 | 0.1936
10.72 | 58.05 |0.2013 | 1.362 | 1.0 0 0 0 | 15775 | -0.1238 | 0.2043
147 1174 | 57.94 | 02011 | 1361 | 1.0 0 0 0 | 16474 | -0.1105 | 0.2141
12.78 | 57.89 | 0.2010 | 1.360 | 1.0 0 0 0 | 1.7162 | -0.0962 | 0.2252
(AFC-off) 1382 | 57.87 | 0.2010 | 1.360 | 1.0 0 0 0 | 1.7821 | -0.0832 | 0.2374
1483 | 58.03 |0.2013 | 1.364 | 1.0 0 0 0 | 1.8445 | -0.0693 | 0.2491
1586 | 57.81 | 0.2009 | 1.362 | 1.0 0 0 0 | 1.9010 | -0.0562 | 0.2613
1640 | 57.94 | 02011 | 1.362 | 1.0 0 0 0 | 1.9301 | -0.0477 | 0.2682
16.90 | 57.98 |0.2012 | 1.362 | 1.0 0 0 0 | 1.9565 | -0.0403 | 0.2741
1740 | 57.77 | 0.2008 | 1.360 | 1.0 0 0 0 | 1.9866 | -0.0299 | 0.2805
17.93 | 57.94 | 02011 | 1.362 | 1.0 0 0 0 | 20094 | -0.0269 | 0.3012
1844 | 58.09 |0.2014 | 1.362 | 1.0 0 0 0 | 20350 | -0.0169 | 0.3096
18.93 | 57.93 | 02011 | 1.361 | 1.0 0 0 0 | 20471 | -0.0084 | 0.3164
1944 | 5828 |0.2017 | 1.365 | 1.0 0 0 0 | 20485 | -0.0056 | 0.3231
19.94 | 57.87 | 0.2010 | 1.360 | 1.0 0 0 0 | 20349 | -0.0118 | 0.3314
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Table B73. Aerodynamic Data Summary for Run 152 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
036 | 5844 |02010 | 1493 | 1.0 0 0 0 0.7811 | -0.2235 | 0.1360
15 866 | 58.60 | 02013 | 1487 | 1.0 0 0 0 14174 | -0.1420 | 0.1816
1277 | 5857 | 02012 | 1484 | 1.0 0 0 0 1.7114 | -0.0939 | 0.2251
fé*\f\%ﬁ 16.88 | 5846 | 0.2010 | 1480 | 1.0 0 0 0 | 1.9535 | -0.0397 | 0.2736
s) 17.93 | 58.87 | 0.2018 | 1.480 | 1.0 0 0 0 2.0224 | -0.0184 | 0.2884
18.95 | 58.64 | 0.2014 | 1476 | 1.0 0 0 0 2.0439 | -0.0115 | 0.3168
Table B74. Aerodynamic Data Summary for Run 153 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) Mo (x108) | (avg) | (lbm/s) Cu Cs Gt Cn Co
037 | 5840 [0.2009 | 1468 | 1.0 0 0 0 0.7843 | -0.2241 | 0.1365
866 | 58.36 | 02009 | 1465 | 1.0 0 0 0 14187 | -0.1424 | 0.1821
153 12.81 | 5835 | 0.2008 | 1.463 | 1.0 0 0 0 1.7178 | -0.0938 | 0.2256
16.90 | 5859 | 0.2013 | 1464 | 1.0 0 0 0 1.9563 | -0.0391 | 0.2735
(AFC-off) 17.93 | 5890 | 0.2018 | 1.466 | 1.0 0 0 0 2.0188 | -0.0198 | 0.2878
18.93 | 5887 | 0.2018 | 1465 | 1.0 0 0 0 2.0489 | -0.0106 | 0.3158
19.92 | 5849 | 02011 | 1458 | 1.0 0 0 0 2.0402 | -0.0099 | 0.3296
Table B75. Aerodynamic Data Summary for Run 159 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) Mo (x 108) | (avg) | (Ibm/s) C Cx CL Cn Co
-3.83 | 5839 [0.2011 | 1413 | 152 | 0.322 | 0.0048 | 0.0501 | 0.3509 | -0.2044 | 0.1333
042 | 5851 |0.2013 | 1413 | 152 | 0.321 | 0.0047 | 0.0497 | 0.8500 | -0.2329 | 0.1336
248 | 5837 [0.2010 | 1411 | 1.52 | 0.321 | 0.0048 | 0.0499 | 1.0242 | -0.2201 | 0.1430
455 | 5836 | 0.2010 | 1409 | 152 | 0.317 | 0.0047 | 0.0493 | 1.1903 | -0.2007 | 0.1539
6.64 | 58.37 |0.2010 | 1409 | 1.52 | 0.318 | 0.0047 | 0.0495 | 1.3571 | -0.1822 | 0.1712
766 | 58.18 |0.2007 | 1405 | 1.52 | 0.316 | 0.0047 | 0.0494 | 1.4387 | -0.1721 | 0.1802
871 | 5855 |0.2014 | 1407 | 152 | 0317 | 0.0047 | 0.0492 | 1.5233 | -0.1630 | 0.1912
973 | 58.08 |0.2005 | 1401 | 1.52 | 0.317 | 0.0047 | 0.0498 | 1.6029 | -0.1529 | 0.2026
1076 | 5840 | 0.2011 | 1.404 | 151 | 0312 | 0.0045 | 0.0484 | 1.6735 | -0.1417 | 0.2128
159 11.81 | 5852 | 0.2013 | 1405 | 152 | 0314 | 0.0046 | 0.0486 | 1.7493 | -0.1293 | 0.2256
12.84 | 5865 | 0.2015 | 1.405 | 152 | 0311 | 0.0045 | 0.0479 | 1.8239 | -0.1163 | 0.2380
(APJ-10CY) | 13.87 | 5843 | 0.2011 | 1.402 | 152 | 0.315 | 0.0046 | 0.0490 | 1.8922 | -0.1045 | 0.2505
1491 | 5856 | 0.2014 | 1.403 | 152 | 0314 | 0.0046 | 0.0487 | 1.9581 | -0.0903 | 0.2630
1593 | 5841 | 0.2011 | 1.402 | 152 | 0317 | 0.0047 | 0.0494 | 2.0165 | -0.0749 | 0.2753
16.43 | 58.35 | 0.2010 | 1.400 | 1.52 | 0317 | 0.0047 | 0.0495 | 2.0424 | -0.0674 | 0.2801
16.95 | 58.33 | 0.2010 | 1.399 | 1.52 | 0.319 | 0.0047 | 0.0499 | 2.0709 | -0.0603 | 0.2873
1745 | 5832 | 0.2009 | 1.398 | 1.52 | 0.314 | 0.0046 | 0.0490 | 2.0978 | -0.0512 | 0.2928
1797 | 58.80 | 0.2018 | 1.403 | 1.52 | 0.317 | 0.0046 | 0.0490 | 2.1152 | -0.0460 | 0.3115
18.48 | 58.65 | 0.2015 | 1.401 | 1.52 | 0315 | 0.0046 | 0.0489 | 2.1258 | -0.0407 | 0.3176
18.99 | 5858 | 0.2014 | 1.401 | 1.52 | 0318 | 0.0047 | 0.0495 | 2.1273 | -0.0361 | 0.3236
19.46 | 5856 | 0.2013 | 1.400 | 1.52 | 0.316 | 0.0046 | 0.0493 | 2.0860 | -0.0482 | 0.3311
19.95 | 5852 | 0.2013 | 1.399 | 1.53 | 0.319 | 0.0047 | 0.0499 | 2.0565 | -0.0791 | 0.3557
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Table B76. Aerodynamic Data Summary for Run 163 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo

-3.78 | 5850 | 02013 | 1426 | 2.09 | 0.457 | 0.0081 | 0.0971 | 0.4730 | -0.2400 | 0.1406

0.46 58.02 | 0.2004 | 1.419 | 210 | 0.455 | 0.0081 | 0.0980 | 0.9428 | -0.2645 | 0.1439

253 58.02 | 0.2005 | 1.418 | 210 | 0.452 | 0.0080 | 0.0974 | 1.1251 | -0.2534 | 0.1558

4.60 58.06 | 0.2005 | 1.418 | 210 | 0.451 | 0.0080 | 0.0970 | 1.2912 | -0.2349 | 0.1697

6.66 58.19 | 0.2008 | 1.419 | 2.09 | 0.451 | 0.0080 | 0.0966 | 1.4555 | -0.2143 | 0.1869

7.69 58.47 | 0.2012 | 1.420 | 2.03 | 0.459 | 0.0085 | 0.0948 | 1.5250 | -0.2004 | 0.1953

7.70 58.57 | 0.2014 | 1.419 | 2.09 | 0.444 | 0.0078 | 0.0943 | 1.5330 | -0.2031 | 0.1965

8.74 58.55 | 0.2014 | 1.416 | 210 | 0.444 | 0.0078 | 0.0946 | 1.6149 | -0.1924 | 0.2082

9.77 58.13 | 0.2007 | 1.409 | 2.09 | 0.443 | 0.0079 | 0.0953 | 1.6895 | -0.1805 | 0.2184

163 10.78 | 5843 | 02012 | 1412 | 210 | 0.444 | 0.0078 | 0.0950 | 1.7623 | -0.1677 | 0.2295
11.83 | 5825 | 0.2009 | 1.409 | 210 | 0.442 | 0.0078 | 0.0950 | 1.8343 | -0.1521 | 0.2401

(APJ-10CH) 1288 | 5824 | 0.2009 | 1.408 | 210 | 0.444 | 0.0079 | 0.0956 | 1.9052 | -0.1392 | 0.2528
13.88 | 5843 | 02012 | 1409 | 210 | 0.443 | 0.0078 | 0.0950 | 1.9692 | -0.1255 | 0.2635

1494 | 5847 | 0.2013 | 1410 | 210 | 0.442 | 0.0078 | 0.0950 | 2.0328 | -0.1118 | 0.2763

156.97 | 5839 | 0.2011 | 1406 | 210 | 0.442 | 0.0078 | 0.0950 | 2.0900 | -0.0974 | 0.2884

16.46 | 58.22 | 0.2008 | 1.404 | 2.11 0.445 | 0.0079 | 0.0963 | 2.1151 | -0.0903 | 0.2942

17.00 | 5846 | 0.2013 | 1.405 | 210 | 0.445 | 0.0079 | 0.0957 | 2.1463 | -0.0812 | 0.3006

1750 | 5842 | 02012 | 1.404 | 2.11 0.444 | 0.0078 | 0.0958 | 2.1703 | -0.0735 | 0.3066

18.02 | 58.10 | 0.2006 | 1.399 | 210 | 0.444 | 0.0079 | 0.0962 | 2.1789 | -0.0677 | 0.3244

18.48 | 5831 | 0.2010 | 1.401 210 | 0.445 | 0.0079 | 0.0961 | 2.1847 | -0.0618 | 0.3290

19.01 | 5858 | 02015 | 1.403 | 210 | 0.442 | 0.0077 | 0.0946 | 2.1700 | -0.0581 | 0.3325

19.47 | 58.68 | 02017 | 1.404 | 210 | 0.446 | 0.0079 | 0.0955 | 2.1152 | -0.0839 | 0.3449

19.97 | 5851 | 0.2013 | 1.400 | 210 | 0.443 | 0.0078 | 0.0952 | 2.0995 | -0.1054 | 0.3680

Table B77. Aerodynamic Data Summary for Run 164 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (psf) M| (108) | (avg) | (lbmis) C Cx CL Cn Co

-3.78 | 5845 | 0.2012 | 1.393 | 247 | 0.537 | 0.0097 | 0.1362 | 0.5185 | -0.2565 | 0.1438

0.44 58.27 | 0.2009 | 1.391 247 | 0.538 | 0.0097 | 0.1372 | 0.9863 | -0.2837 | 0.1500

2.54 58.03 | 0.2005 | 1.388 | 248 0.54 0.0098 | 0.1387 | 1.1690 | -0.2711 | 0.1629

4.62 58.24 | 0.2009 | 1.390 | 247 | 0.537 | 0.0097 | 0.1369 | 1.3371 | -0.2525 | 0.1768

6.68 58.37 | 0.2011 | 1.392 | 248 | 0.538 | 0.0097 | 0.1370 | 1.5020 | -0.2317 | 0.1948

7.72 58.69 | 0.2017 | 1.394 | 248 | 0.539 | 0.0097 | 0.1363 | 1.5777 | -0.2205 | 0.2045

164 8.77 58.33 | 0.2010 | 1.389 | 248 | 0.547 | 0.0101 | 0.1396 | 1.6584 | -0.2111 | 0.2160
APJ-A0CA 9.79 58.36 | 0.2011 | 1.389 | 248 | 0.536 | 0.0097 | 0.1366 | 1.7329 | -0.1986 | 0.2268
(APJ- ) 10.82 | 5843 | 0.2012 | 1.389 | 248 | 0.538 | 0.0097 | 0.1371 | 1.8070 | -0.1870 | 0.2387
12.90 | 5828 | 0.2009 | 1.388 | 2.49 | 0.538 | 0.0097 | 0.1379 | 1.9507 | -0.1607 | 0.2625

16.01 | 58.52 | 0.2013 | 1.389 | 249 0.54 0.0097 | 0.1380 | 2.1330 | -0.1164 | 0.2986

16.98 | 5840 | 0.2011 | 1.388 | 2.48 | 0.537 | 0.0097 | 0.1371 | 2.1822 | -0.1009 | 0.3087

18.00 | 58.62 | 0.2015 | 1.390 | 2.49 | 0.539 | 0.0097 | 0.1371 | 2.2131 | -0.0864 | 0.3325

19.00 | 58.56 | 0.2014 | 1.388 | 2.49 | 0.536 | 0.0096 | 0.1366 | 2.2014 | -0.0774 | 0.3407

163




Table B78. Aerodynamic Data Summary for Run 165 with TWICS.

Run No. a Q-0 Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
048 | 58.30 | 02000 | 1382 | 296 | 0642 | 0.0116 | 0.1961 | 1.0341 | -0.2971 | 0.1550
464 | 5831 | 02010 | 1381 | 297 | 0647 | 00117 | 01984 | 13785 | -0.2662 | 0.1821
670 | 5828 | 02000 | 1380 | 296 | 0653 | 0.0120 | 0.1995 | 15443 | -0.2438 | 0.2005
774 | 5839 | 02011 | 1382 | 296 | 0654 | 0.0120 | 0.1994 | 16213 | -0.2334 | 0.2113
879 | 5822 | 02008 | 1380 | 296 | 064 | 00115 | 0.1960 | 17011 | -0.2235 | 0.2230
165 9081 | 58.06 | 02005 | 1377 | 296 | 0641 | 0.0116 | 0.1973 | 1.7790 | -0.2116 | 0.2344
ppsiocy | 1082 | 8845 02012 | 1381 | 267 | 066 | 00122 | 0204 | 18521 | 01994 | 02460
1290 | 5829 | 02000 | 1380 | 297 | 0656 | 0.0121 | 02012 | 19937 | -0.1746 | 0.2707
16.00 | 5861 | 02015 | 1384 | 297 | 0645 | 0.0116 | 0.1961 | 24726 | -0.1285 | 0.3061
17.00 | 5848 | 02013 | 1381 | 297 | 0645 | 0.0116 | 0.1971 | 2.2248 | -0.1116 | 0.3171
18.01 | 5867 | 02016 | 1383 | 296 | 0639 | 0.0114 | 0.1938 | 2.2458 | -0.0970 | 0.3389
19.01 | 5844 | 02012 | 1380 | 297 | 0644 | 0.0116 | 0.1971 | 2.2245 | -0.0892 | 0.3466
Table B79. Aerodynamic Data Summary for Run 168 with TWICS.
Run No. a Qoo Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
050 | 33.14 | 0.1508 | 1066 | 201 | 0385 | 0.0108 | 0.1862 | 11248 | -0.3235 | 0.1590
468 | 3321 | 01500 | 1066 | 201 | 0381 | 0.0107 | 0.1835 | 14689 | -0.2890 | 0.1885
674 | 3329 | 01511 | 1066 | 201 | 0378 | 0.0106 | 0.1816 | 16334 | -0.2677 | 0.2078
779 | 3310 | 01507 | 1063 | 201 | 0378 | 0.0106 | 0.1833 | 1.7264 | -0.2594 | 0.2226
168 881 | 3333 | 01512 | 1065 | 200 | 0375 | 0.0105 | 0.1794 | 1.8091 | -0.2491 | 0.2345
ORSWLtoch, | 1087 | 3885 | 01505 | 1060 | 200 | 0376 | 00107 | 01820 | 19590 | 0.2260 | 02589
WI10CE | 1297 | 3322 | 0.1500 | 1.063 | 201 | 0377 | 0.0106 | 0.1818 | 21034 | -0.1991 | 0.2847
M-=0.15) | 1605 | 3324 |01510 | 1.063 | 200 | 0374 | 0.0105 | 0.1800 | 2.2693 | -0.1560 | 0.3197
17.04 | 3326 | 01510 | 1063 | 201 | 0377 | 0.0106 | 0.1818 | 2.3174 | -0.1404 | 0.3433
1807 | 3331 | 04512 | 1063 | 201 | 0377 | 0.0106 | 0.1813 | 2.3222 | -0.1262 | 0.3504
19.01 | 3336 | 01513 | 1.063 | 201 | 0379 | 0.0106 | 0.1824 | 22711 | -0.1182 | 0.3518
Table B80. Aerodynamic Data Summary for Run 169 with TWICS.
Run No. a Qo Re NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
044 | 3307 | 0.506 | 1057 | 153 | 0289 ] 0.0070 | 0.1071 | 0.9988 | -0.2869 | 0.1472
464 | 3301 | 01504 | 1055 | 153 | 0289 | 0.0070 | 0.1074 | 13523 | -0.2580 | 0.1761
669 | 3299 | 01504 | 1055 | 153 | 029 | 00070 | 0.1078 | 15152 | -0.2378 | 0.1935
772 | 3325 | 04510 | 1059 | 151 | 0282 | 0.0066 | 0.1023 | 15864 | -0.2241 | 0.2025
169 877 | 3299 | 01504 | 1054 | 151 | 0281 | 0.0066 | 0.1031 | 16713 | -0.2139 | 0.2144
873 | 3312 | 01507 | 1056 | 151 | 0281 | 0.0066 | 0.1026 | 16655 | -0.2141 | 0.2114
(DRSWJ-10CA, | 10.85 | 3294 | 01503 | 1.053 | 152 | 0282 | 0.0066 | 0.1043 | 1.8262 | -0.1928 | 0.2383
M,=015) | 1291 | 3299 | 041504 | 1054 | 151 | 0278 | 0.0064 | 0.1018 | 1.9633 | -0.1651 | 0.2596
16.01 | 3327 | 01510 | 1058 | 151 | 028 | 0.0065 | 0.1016 | 21494 | -0.1207 | 0.2981
16.99 | 3319 | 01508 | 1056 | 1.50 | 0277 | 0.0064 | 0.1006 | 21949 | -0.1057 | 0.3187
18.02 | 3313 | 01507 | 1055 | 151 | 028 | 00065 | 0.1023 | 2.2288 | -0.0930 | 0.3324
19.03 | 3316 | 01508 | 1.055 | 151 | 0278 | 0.0064 | 0.1015 | 2.2128 | -0.0842 | 0.3374
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Table B81. Aerodynamic Data Summary for Run 170 with TWICS.

Run No.

[21

Qo

Re

NPR

m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | oy | G+ | G | & | O | Oo
0.61 33.18 | 0.1508 | 1.055 | 3.01 0.591 | 0.0174 | 0.4294 | 1.3355 | -0.3503 | 0.1782
477 3292 | 01502 | 1.050 | 3.00 | 0.592 | 0.0176 | 0.4339 | 1.6687 | -0.3186 | 0.2122
6.83 33.15 | 0.1507 | 1.054 | 3.01 0.593 | 0.0175 | 0.4310 | 1.8267 | -0.2976 | 0.2342
7.84 33.34 | 01512 | 1.057 | 3.01 0.593 | 0.0174 | 0.4277 | 1.9006 | -0.2880 | 0.2462
170 8.91 33.24 | 01509 | 1.055 | 3.01 0.594 | 0.0175 | 0.4312 | 1.9784 | -0.2770 | 0.2603
10.99 | 33.20 | 0.1508 | 1.054 | 3.01 0.589 | 0.0172 | 0.4271 | 21202 | -0.2519 | 0.2844
(DRSWJ-10CA, | 13.03 | 33.22 | 0.1509 | 1.055 | 3.01 0.592 | 0.0174 | 0.4304 | 2.2365 | -0.2230 | 0.3059
M..=0.15) 13.03 | 3320 | 0.1508 | 1.054 | 3.02 | 0.594 | 0.0174 | 0.4336 | 2.2380 | -0.2235 | 0.3061
16.10 | 33.29 | 0.1511 | 1.056 | 3.01 0.591 | 0.0173 | 0.4275 | 2.3888 | -0.1753 | 0.339%4
17.09 | 33.38 | 0.1513 | 1.057 | 3.02 | 0.595 | 0.0174 | 0.4298 | 2.4188 | -0.1617 | 0.3599
1811 | 33.26 | 0.1510 | 1.055 | 3.02 | 0.598 | 0.0177 | 0.4345 | 2.4111 | -0.1486 | 0.3645
19.08 | 33.28 | 0.1510 | 1.055 | 3.02 | 0.596 | 0.0175 | 0.4338 | 2.3274 | -0.1460 | 0.3639

Table B82. Aerodynamic Data Summary for Run 171 with TWICS.
Run No. a Qoo Re NPR m

(Configuration) | (deg) | (ps) | M= | (x109 | (avg) | (bmis) | G« | C= | G | O O
-3.86 | 33.32 | 0.1511 | 1.057 1.0 0 0 0 0.2901 | -0.2021 | 0.1391
0.36 32.95 | 0.1502 | 1.050 1.0 0 0 0 0.7828 | -0.2163 | 0.1411
245 33.11 | 0.1506 | 1.053 1.0 0 0 0 0.9564 | -0.2060 | 0.1449
4.52 33.12 | 0.1506 | 1.053 1.0 0 0 0 1.1200 | -0.1883 | 0.1560
6.58 33.16 | 0.1507 | 1.053 1.0 0 0 0 1.2723 | -0.1674 | 0.1672
7.62 33.28 | 0.1510 | 1.056 1.0 0 0 0 1.3508 | -0.1563 | 0.1758
8.66 3317 | 0.1507 | 1.054 1.0 0 0 0 14291 | -0.1441 | 0.1847
9.69 33.20 | 0.1508 | 1.055 1.0 0 0 0 1.5102 | -0.1340 | 0.1953
171 10.72 | 33.17 | 0.1508 | 1.054 1.0 0 0 0 1.5846 | -0.1229 | 0.2055
11.77 | 3312 | 0.1506 | 1.053 1.0 0 0 0 1.6552 | -0.1096 | 0.2166
(AFC-off, 12.80 | 33.10 | 0.1506 | 1.053 1.0 0 0 0 1.7199 | -0.0952 | 0.2279
M,.=0.15) 13.80 | 33.23 | 0.1509 | 1.055 1.0 0 0 0 1.7870 | -0.0812 | 0.2403
14.84 | 33.10 | 0.1506 | 1.053 1.0 0 0 0 1.8467 | -0.0671 | 0.2524
15.86 | 33.18 | 0.1508 | 1.054 1.0 0 0 0 1.9058 | -0.0516 | 0.2646
16.38 | 33.12 | 0.1506 | 1.053 1.0 0 0 0 1.9326 | -0.0429 | 0.2708
16.92 | 33.25 | 0.1509 | 1.055 1.0 0 0 0 1.9599 | -0.0349 | 0.2774
17.40 | 33.31 | 0.1511 | 1.056 1.0 0 0 0 1.9925 | -0.0269 | 0.2966
17.93 | 33.13 | 0.1506 | 1.053 1.0 0 0 0 2.0193 | -0.0175 | 0.3051
18.44 | 33.05 | 0.1505 | 1.052 1.0 0 0 0 2.0443 | -0.0073 | 0.3139
18.93 | 33.23 | 0.1509 | 1.054 1.0 0 0 0 2.0549 | -0.0001 | 0.3206
1945 | 3337 | 0.1512 | 1.057 1.0 0 0 0 2.0576 | 0.0054 | 0.3266
19.96 | 33.20 | 0.1508 | 1.054 1.0 0 0 0 2.0479 | 0.0024 | 0.3346
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Table B83. Aerodynamic Data Summary for Run 172 with TWICS.

Run No.

a

Qo

Re

NPR

m

(Configuration) | (deg) | (os) | M= | (x109 | (avg) | (bmisy | G« | G+ | G | O OO
387 | 5652 |02015] 1391 | 10 | 0 0 0 | 02601 | 0.135 | 0.1362

037 | 5825 | 02010 | 1387 | 10 | 0 0 0 | 07889 | -02043 | 0377

244 | 5813 | 02008 | 1385 | 10 | O 0 0 | 09553 | -02077 | 0.1429

452 | 5828 | 02011 | 1384 | 10 | o0 0 0 | 11158 | -0.1883 | 0.1533

660 | 5821 | 02010 | 1383 | 10 | 0 0 0 | 12712 | 0677 | 01662

761 | 5826 02011 | 1383 | 10 | o0 0 0 | 13483 | -04558 | 01738

866 | 5634 | 02012 | 1383 | 10 | 0O 0 0 | 14254 | -0.1441 | 01824

969 | 5616 | 02009 | 1380 | 10 | O 0 0 | 155069 | -04344 | 0.1933

1072 | 5770 | 02000 | 1375 | 10 | o0 0 0 | 15814 | -0.1229 | 02034

172 174 | 5768 |02000 | 1374 | 10 | o0 0 0 | 156517 | -0.1099 | 02141
1280 | 5739 | 01995 | 1369 | 10 | o0 0 0 | 17202 | -0.0047 | 02256

(AFC-off) | 1382 | 57.83 | 02003 | 1375 | 10 | o 0 0 | 17857 | 0.0813 | 02372
1484 | 5836 | 02012 | 1381 | 10 | O 0 0 | 1:8468 | -0.0681 | 02488

1588 | 5818 | 02009 | 1378 | 10 | O 0 0 | 1.9060 | -0.0537 | 02617

1638 | 5843 | 02013 | 1380 | 10 | O 0 0 | 19353 | -0.0467 | 02675

1692 | 5851 | 02015 | 1380 | 10 | O 0 0 | 19599 | -00373 | 02741

1740 | 5835 | 02012 | 1378 | 10 | o0 0 0 | 19940 | -0.0280 | 02806

1793 | 5828 | 02011 | 1378 | 10 | O 0 0 | 20258 | 00222 | 03021

1846 | 5852 | 02015 | 1380 | 10 | 0O 0 0 | 20455 | -0.0138 | 03107

1894 | 5839 | 02013 | 1378 | 10 | O 0 0 | 20855 | -0.0071 | 03173

1945 | 5850 | 02015 | 1379 | 10 | O 0 0 | 20877 | 00037 | 03242

1904 | 5872 | 02019 | 1381 | 10 | o0 0 0 | 20397 | -00085 | 03312
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Appendix C.

CRM-SHL-AFC Aerodynamic Data Tables without
Wall Correction for Runs 45 to 172
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Table C1. Aerodynamic Data Summary for Run 45 without TWICS.

Run No.

Ay

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (bomis) | Cew | Cmu | Chw | Cmu | Cou
399 | 57.67 | 02000 | 1379 | 1.0 0 0 0 | 02702 | -0.1857 | 0.1402

352 | 57.63 | 02000 | 1374 | 1.0 0 0 0 | 03253 | -0.1840 | 0.1375

299 | 57.67 | 02000 | 1373 | 1.0 0 0 0 | 03986 | -0.1879 | 0.1350

251 | 5762 | 01999 | 1371 | 1.0 0 0 0 | 04661 | -0.1931 | 0.1340

200 | 5759 | 01999 | 1.369 | 1.0 0 0 0 | 05397 | -0.2003 | 0.1348

449 | 5762 | 01999 | 1368 | 1.0 0 0 0 | 06030 | -0.2060 | 0.1332

.03 | 57.67 | 02000 | 1368 | 1.0 0 0 0 | 06660 | -0.2120 | 0.1339

048 | 57.74 | 02001 | 1368 | 1.0 0 0 0 | 07294 | -0.2156 | 0.1346

003 | 57.67 | 02000 | 1364 | 1.0 0 0 0 | 07877 | -0.2240 | 0.1359

199 | 5767 | 02000 | 1.363 | 1.0 0 0 0 | 09588 | -0.2088 | 0.1383

397 | 5767 | 02000 | 1361 | 1.0 0 0 0 | 11177 | -0.1884 | 0.1446

6.04 | 57.58 | 01999 | 1359 | 1.0 0 0 0 | 12773 | -0.1643 | 0.1547

702 | 57.31 | 01994 | 1355 | 1.0 0 0 0 | 1.3530 | -0.1496 | 0.1617

803 | 57.76 | 02002 | 1358 | 1.0 0 0 0 | 14274 | -0.1349 | 0.1679

9.00 | 57.56 | 01998 | 1.355 | 1.0 0 0 0 | 1.5069 | -0.1239 | 0.1768

10.00 | 57.44 | 01996 | 1.353 | 1.0 0 0 0 | 15824 | -0.1118 | 0.1863

11.03 | 57.65 | 0.2000 | 1.355 | 1.0 0 0 0 | 1.6561 | -0.0957 | 0.1958

45 11.99 | 57.62 | 01999 | 1.353 | 1.0 0 0 0 | 1.7188 | -0.0815 | 0.2046
AFC-off - 13.02 | 57.56 | 0.1998 | 1.350 | 1.0 0 0 0 | 1.7870 | -0.0650 | 0.2147
. ! 14.01 | 5754 | 01998 | 1.349 | 1.0 0 0 0 | 1.8494 | -0.0507 | 0.2252
increasing @) | 4503 | 57.80 | 02003 | 1352 | 1.0 0 0 0 | 19122 | -0.0358 | 0.2365
1553 | 57.68 | 0.2000 | 1.349 | 1.0 0 0 0 | 1.9414 | -0.0284 | 0.2415

16.04 | 57.76 | 0.2002 | 1.349 | 1.0 0 0 0 | 1.9729 | -0.0203 | 0.2470

1651 | 57.72 | 02001 | 1.347 | 1.0 0 0 0 | 20044 | -0.0101 | 0.2521

17.00 | 57.66 | 0.2000 | 1.346 | 1.0 0 0 0 | 2.0296 | -0.0037 | 0.2707

17.54 | 58.10 | 0.2008 | 1.351 | 1.0 0 0 0 | 2.0607 | 0.0047 | 0.2793

18.01 | 57.65 | 0.2000 | 1.345 | 1.0 0 0 0 | 20780 | 0.0125 | 0.2856

1850 | 57.54 | 0.1998 | 1.343 | 1.0 0 0 0 | 2079 | 00168 | 0.2916

19.04 | 57.77 | 02002 | 1.345 | 1.0 0 0 0 | 20661 | 0.0093 | 0.3031

19.58 | 57.60 | 0.1999 | 1.342 | 1.0 0 0 0 | 2.0537 | -0.0084 | 0.3329

2002 | 57.93 | 02005 | 1.345 | 1.0 0 0 0 | 2.0610 | -0.0092 | 0.3478

2052 | 5779 | 02002 | 1.342 | 10 0 0 0 | 2.0633 | -0.0055 | 0.3658

2101 | 5769 | 02000 | 1.340 | 1.0 0 0 0 | 2.0660 | 0.0016 | 0.3812

2148 | 5770 | 02001 | 1.339 | 1.0 0 0 0 | 20892 | -0.0105 | 0.3861

2197 | 5756 | 01998 | 1.337 | 1.0 0 0 0 | 2.059% | 0.0215 | 0.4090

2251 | 5769 | 02000 | 1.338 | 1.0 0 0 0 | 20197 | 00218 | 0.4249

2306 | 57.65 | 02000 | 1.336 | 1.0 0 0 0 | 1.9837 | 00231 | 04532
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Table C2. Aerodynamic Data Summary for Run 46 without TWICS.

Run No.

Quy

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (brmis) | Cwv | Cre | CLe | Cmu | Cou
2306 | 57.49 | 0.1997 | 1.333 | 1.0 0 0 0 | 1.9855 | 0.0257 | 0.4511

2245 | 57.58 | 0.1998 | 1.333 | 1.0 0 0 0 | 20200 | 0.0349 | 04260

2201 | 57.71 | 02001 | 1334 | 1.0 0 0 0 | 20547 | 0.0205 | 0.4144

2150 | 57.72 | 0.2001 | 1.334 | 1.0 0 0 0 | 20705 | 0.0084 | 0.3957

2101 | 57.65 | 0.2000 | 1.333 | 1.0 0 0 0 | 20757 | 0.0052 | 0.3761

2050 | 57.59 | 0.1999 | 1.332 | 1.0 0 0 0 | 20711 | 0.0114 | 0.3599

2004 | 57.48 | 01997 | 1.330 | 1.0 0 0 0 | 20577 | 0.0149 | 0.3457

1949 | 57.66 | 02000 | 1.331 | 1.0 0 0 0 | 20532 | 0.0162 | 0.3294

18.96 | 57.58 | 0.1998 | 1.330 | 1.0 0 0 0 | 20700 | 0.0048 | 0.3012

1842 | 57.49 | 041997 | 1.3290 | 1.0 0 0 0 | 20823 | 0.0128 | 0.2901

17.97 | 5757 | 04998 | 1.329 | 1.0 0 0 0 | 20809 | 0.0074 | 0.2850

1750 | 57.37 | 04995 | 1.327 | 1.0 0 0 0 | 20605 | 0.0000 | 0.2777

16.96 | 57.67 | 02000 | 1.330 | 1.0 0 0 0 | 20327 | -0.0095 | 0.2693

1655 | 57.60 | 01999 | 1.328 | 1.0 0 0 0 | 20092 | -0.0159 | 0.2636

16.00 | 57.67 | 02000 | 1.330 | 1.0 0 0 0 | 1.9764 | 0.0255 | 0.2554

1551 | 5753 | 01998 | 1.327 | 1.0 0 0 0 | 1.9445 | 0.0324 | 0.2486

1503 | 57.67 | 0.2000 | 1.328 | 1.0 0 0 0 | 19124 | 0.0399 | 0.2423

46 13.99 | 57.73 | 02001 | 1328 | 1.0 0 0 0 | 1.8472 | 0.0556 | 0.2292
AFC-off - 13.02 | 57.57 | 01998 | 1326 | 1.0 0 0 0 | 17841 | 0.0707 | 02178
\ 11.95 | 57.72 | 02001 | 1327 | 1.0 0 0 0 | 1.7148 | -0.0856 | 0.2053
decreasing @) | 1103 | 5772 | 02001 | 1327 | 1.0 0 0 0 16520 | -0.0988 | 0.1955
10.00 | 57.70 | 02001 | 1327 | 1.0 0 0 0 | 15774 | 0.1134 | 0.1856

898 | 5769 | 02000 | 1.326 | 1.0 0 0 0 | 15072 | -0.1265 | 0.1762

803 | 57.78 | 02002 | 1327 | 1.0 0 0 0 | 14284 | 01368 | 0.1684

700 | 57.79 | 02002 | 1327 | 1.0 0 0 0 | 1.3500 | -0.1486 | 0.1609

6.04 | 57.85 | 02003 | 1327 | 1.0 0 0 0 | 12746 | 0.1617 | 0.1551

403 | 57.81 | 02003 | 1326 | 1.0 0 0 0 | 11218 | 0.1873 | 0.1441

197 | 5775 | 02001 | 1.326 | 1.0 0 0 0 | 09575 | -0.2088 | 0.1374

001 | 5774 | 02001 | 1325 | 1.0 0 0 0 | 07883 | -0.2243 | 0.1352

048 | 57.67 | 02000 | 1324 | 10 0 0 0 | 07275 | 0.2164 | 0.1345

4.08 | 5771 | 02001 | 1324 | 1.0 0 0 0 | 06572 | 0.2126 | 0.1338

463 | 5773 | 02001 | 1324 | 1.0 0 0 0 | 05831 | -0.2045 | 0.1329

1.98 | 57.68 | 02000 | 1.323 | 1.0 0 0 0 | 05420 | -0.2012 | 0.1341

245 | 5772 | 02001 | 1323 | 10 0 0 0 | 04758 | -0.1958 | 0.1345

294 | 5766 | 02000 | 1322 | 1.0 0 0 0 | 04078 | -0.1904 | 0.1347

354 | 5771 | 02001 | 1322 | 1.0 0 0 0 | 03241 | 01859 | 0.1373

397 | 5772 | 02001 | 1322 | 1.0 0 0 0 | 02747 | 01921 | 0.1395

169




Table C3. Aerodynamic Data Summary for Run 47 without TWICS.

Run No. ay Qoou Re.u NPR m
(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (brmis) | Cwv | Cre | CLe | Cmu | Cou
201 | 5763 ] 02000 1330 | 10 | 0 0 0 ] 02700 | -0.1896 | 0.1400
003 | 5757 | 01999 | 1328 | 10 | o 0 0 | 07920 | -02212 | 04360
197 | 5780 | 02003 | 1320 | 10 | 0 0 0 | 09579 | -02046 | 01387
405 | 5778 02002 | 1327 | 10 | o 0 0 | 11277 | -0.1824 | 0.1458
600 | 57.64 | 02000 | 1326 | 10 | o 0 0 | 12799 | -0.1604 | 0.1554
700 | 5750 | 01998 | 1324 | 10 | 0 0 0 | 13603 | -0.1478 | 0.1616
801 | 57.66 | 02000 | 1324 | 10 | 0 0 0 | 14384 | -0.1363 | 0.1685
900 | 5762 | 02000 1322 | 10 | o 0 0 | 15214 | -0.1249 | 04776
1000 | 5772 | 02001 | 1323 | 10 | o 0 0 | 15954 | -0.1127 | 01862
47 1099 | 5751 | 01998 | 1320 | 10 | o 0 0 | 1.6684 | -0.0083 | 0.1948
1199 | 5758 | 01999 | 1320 | 10 | o 0 0 | 17369 | -0.0831 | 0.2042
(AFC-off —with | 13.02 | 57.63 | 02000 | 1320 | 10 | 0 0 0 | 1.8080 | -0.0670 | 02145
floorBLRS) | 14.01 | 5764 | 02000 | 1319 | 1.0 | o0 0 0 | 1.8679 | -0.0522 | 0.2249
1501 | 5746 | 041997 | 1317 | 10 | o 0 0 | 1.9275 | -0.0364 | 02356
1548 | 5741 | 01996 | 1316 | 10 | o 0 0 | 1.9565 | -0.0280 | 0.2411
1600 | 5749 | 041997 | 1316 | 10 | o 0 0 | 1.9875 | -0.0190 | 0.2471
1649 | 5771 | 02001 | 1318 | 10 | o 0 0 | 20184 | -0.0079 | 0.2641
1702 | 5759 | 01999 | 1315 | 10 | o 0 0 | 20464 | 00031 | 0.2718
1748 | 5754 | 01998 | 1314 | 10 | o 0 0 | 20710 | 00120 | 0.2789
1799 | 5738 | 01995 | 1311 | 10 | o 0 0 | 20004 | 00212 | 02870
1848 | 5791 | 02005 | 1317 | 10 | o 0 0 | 20069 | 00283 | 02936
19.00 | 57.60 | 02003 | 1315 | 10 | o 0 0 | 2001 | 00202 | 03027
Table C4. Aerodynamic Data Summary for Run 52 without TWICS.
Run No. ay Qoo Re.u NPR m
(Configuration) | (deg) | (osf) | M= | (x10% | (avg) | (bris) | Cev | Cre | Cte | Cme | Cou
201 | 5885 | 02016 | 1379 | 10 | 0 0 0 | 02717 | -0.1868 | 0.1393
001 | 5744 | 01988 | 1349 | 10 | o 0 0 | 07957 | -02268 | 04352
202 | 5685 | 01983 | 1345 | 10 | o 0 0 | 09656 | -02105 | 0.1382
401 | 5777 |o01999 | 1352 | 10 | o 0 0 | 11285 | -0.1917 | 0.1450
602 | 57.74 | 01999 | 1351 | 10 | o0 0 0 | 12873 | -0.1701 | 0.1549
700 | 5761 | 01996 | 1348 | 10 | 0 0 0 | 13611 | -0.1592 | 0.1606
803 | 57.80 | 02002 | 1346 | 10 | o 0 0 | 14416 | -0.1473 | 01676
900 | 5781 | 02000 | 1344 | 10 | o 0 0 | 15227 | -0.1375 | 0.4764
1002 | 5764 | 01997 | 1342 | 10 | o 0 0 | 16002 | -0.1265 | 0.1855
1101 | 5765 | 01997 | 1342 | 10 | o 0 0 | 16714 | -0.1129 | 01939
52 1199 | 5779 | 02000 | 1339 | 10 | o 0 0 | 17411 | -0.0098 | 0.2031
1300 | 5772 | 01999 | 1338 | 10 | o 0 0 | 1.8100 | -0.0852 | 02135
(AFC-off) | 1401 | 5769 |o01998 | 1337 | 10 | o 0 0 | 18705 | -0.0711 | 0.2234
1501 | 5740 | 041993 | 1333 | 10 | o 0 0 | 19313 | -0.0568 | 02343
1553 | 57.78 | 02000 | 1338 | 10 | o 0 0 | 1.9640 | -0.0492 | 0.2404
1602 | 57.84 | 02001 | 1336 | 10 | o 0 0 | 1.9911 | -0.0404 | 02457
1649 | 5783 | 02001 | 1335 | 10 | o 0 0 | 20172 | -0.0304 | 0.2510
17.00 | 5768 | 01998 | 1333 | 10 | o 0 0 | 20510 | -0.0237 | 02711
1750 | 5791 | 02002 | 1336 | 10 | o 0 0 | 20716 | -0.0158 | 0.279
1801 | 5772 | 01999 | 1330 | 10 | o 0 0 | 20854 | -0.0078 | 0.2860
1848 | 5802 | 02004 | 1333 | 10 | o 0 0 | 20878 | -0.0049 | 0.2926
1900 | 5765 | 01997 | 1320 | 10 | o 0 0 | 20741 | -0.0088 | 0.3018
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Table C5. Aerodynamic Data Summary for Run 54 without TWICS.

Run No. ay Qoou Re.u NPR m
(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (brmis) | Cwv | Cre | CLe | Cmu | Cou
-3.97 | 57.83 | 0.2001 | 1.343 1.0 0 0 0 0.2823 | -0.1905 | 0.1372
0.03 57.60 | 0.1997 | 1.338 1.0 0 0 0 0.7954 | -0.2263 | 0.1312
2.04 57.66 | 0.1998 | 1.338 1.0 0 0 0 0.9686 | -0.2114 | 0.1356
4.01 57.70 | 0.1999 | 1.338 1.0 0 0 0 1.1286 | -0.1917 | 0.1422
6.02 57.83 | 0.2001 | 1.339 1.0 0 0 0 1.2884 | -0.1700 | 0.1522
7.02 5765 | 0.1998 | 1.336 1.0 0 0 0 1.3660 | -0.1596 | 0.1595
7.99 5751 | 01995 | 1.334 1.0 0 0 0 1.4422 | -0.1476 | 0.1658
9.02 57.47 | 01995 | 1.333 1.0 0 0 0 1.5275 | -0.1382 | 0.1753
10.00 | 57.72 | 0.1999 | 1.335 1.0 0 0 0 1.6022 | -0.1266 | 0.1841
54 10.99 | 57.89 | 0.2002 | 1.336 1.0 0 0 0 1.6747 | -0.1131 | 0.1927
11.99 | 57.76 | 0.2000 | 1.335 1.0 0 0 0 1.7417 | -0.0990 | 0.2020
(AFC-off, 13.00 | 57.84 | 0.2001 | 1.335 1.0 0 0 0 1.8106 | -0.0855 | 0.2128
repeat)) 14.01 | 57.74 | 0.1999 | 1.333 1.0 0 0 0 1.8729 | -0.0708 | 0.2232
15.01 | 57.61 | 0.1997 | 1.331 1.0 0 0 0 1.9328 | -0.0561 | 0.2336
1549 | 57.77 | 0.2000 | 1.331 1.0 0 0 0 1.9625 | -0.0488 | 0.2391
16.02 | 57.84 | 0.2001 | 1.332 1.0 0 0 0 1.9905 | -0.0393 | 0.2451
16.49 | 58.09 | 0.2006 | 1.335 1.0 0 0 0 2.0195 | -0.0301 | 0.2508
17.00 | 57.89 | 0.2002 | 1.332 1.0 0 0 0 2.0503 | -0.0223 | 0.2706
17.50 | 57.61 | 0.1997 | 1.328 1.0 0 0 0 2.0698 | -0.0142 | 0.2782
17.99 | 57.84 | 0.2001 | 1.330 1.0 0 0 0 2.0821 | -0.0076 | 0.2851
18.50 | 57.60 | 0.1997 | 1.327 1.0 0 0 0 2.0831 | -0.0023 | 0.2918
19.00 | 57.68 | 0.1998 | 1.328 1.0 0 0 0 2.0712 | -0.0098 | 0.3018
Table C6. Aerodynamic Data Summary for Run 57 without TWICS.
Run No. Qu Qeou Res | NPR m
(Configuration) (deg) (pSf) Mo (X 106) (an) (Ibm/s) C#,u C;z,u CLu Cmu Cou
-4.01 57.90 | 0.2000 | 1.379 1.55 0.62 0.0138 | 0.1006 | 0.6769 | -0.2948 | 0.1516
0.01 57.86 | 0.2000 | 1.378 1.55 0.62 0.0137 | 0.1006 | 1.1189 | -0.3087 | 0.1560
2.02 57.89 | 0.2000 | 1.377 1.55 0.63 0.0139 | 0.1011 | 1.2934 | -0.2931 | 0.1651
4.01 57.85 | 0.2000 | 1.376 1.55 0.63 0.0139 | 0.1013 | 1.4569 | -0.2759 | 0.1770
6.00 57.90 | 0.2000 | 1.375 1.55 0.63 0.0139 | 0.1016 | 1.6103 | -0.2515 | 0.1906
6.98 58.04 | 0.2003 | 1.376 1.55 0.63 0.0139 | 0.1011 | 1.6901 | -0.2420 | 0.2002
8.01 57.76 | 0.1998 | 1.372 1.56 0.63 0.0138 | 0.1017 | 1.7742 | -0.2317 | 0.2106
9.02 57.81 | 0.1999 | 1.372 1.52 0.61 0.0134 | 0.0973 | 1.8398 | -0.2159 | 0.2188
10.00 | 57.75 | 0.1998 | 1.370 1.51 0.61 0.0131 | 0.0959 | 1.9091 | -0.2041 | 0.2278
10.99 | 57.63 | 0.1996 | 1.368 1.51 0.60 0.0129 | 0.0954 | 1.9770 | -0.1903 | 0.2365
57 12.02 | 57.66 | 0.1996 | 1.368 1.51 0.60 0.0130 | 0.0960 | 2.0465 | -0.1765 | 0.2466
13.00 | 57.99 | 0.2002 | 1.371 1.52 0.61 0.0131 | 0.0960 | 2.1087 | -0.1624 | 0.2555
(HELP-8C) 14.01 58.02 | 0.2003 | 1.371 1.52 0.61 0.0131 | 0.0960 | 2.1728 | -0.1458 | 0.2664
15.01 | 57.76 | 0.1998 | 1.367 1.53 0.61 0.0133 | 0.0983 | 2.2357 | -0.1300 | 0.2784
1549 | 57.91 | 0.2001 | 1.368 1.54 0.62 0.0136 | 0.1001 | 2.2652 | -0.1212 | 0.2837
16.02 | 57.76 | 0.1998 | 1.366 1.56 0.63 0.0142 | 0.1034 | 2.2898 | -0.1124 | 0.2888
16.49 | 58.04 | 0.2003 | 1.368 1.57 0.64 0.0142 | 0.1044 | 2.2837 | -0.1078 | 0.3035
17.00 | 57.84 | 0.1999 | 1.365 1.58 0.64 0.0142 | 0.1051 | 2.2906 | -0.0999 | 0.3087
1750 | 57.92 | 0.2001 | 1.365 1.58 0.63 0.0139 | 0.1041 | 2.2894 | -0.0925 | 0.3128
18.01 | 57.80 | 0.1999 | 1.363 1.58 0.64 0.0143 | 0.1060 | 2.2682 | -0.0885 | 0.3169
18.50 | 57.73 | 0.1997 | 1.362 1.58 0.64 0.0144 | 0.1064 | 2.2069 | -0.1197 | 0.3347
19.00 | 58.11 | 0.2004 | 1.365 1.58 0.64 0.0141 | 0.1045 | 2.1859 | -0.1316 | 0.3545
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Table C7. Aerodynamic Data Summary for Run 59 without TWICS.

Run No.

ay

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (psf) | M= | (x109 | (avg) | (bmis) | Cwv | Cmv | Ctw | Cmu | Cou

-3.99 | 57.92 | 0.2001 | 1.325 1.94 0.79 0.0207 | 0.1614 | 0.7986 | -0.3199 | 0.15145
0.03 58.04 | 0.2003 | 1.324 1.94 0.80 0.0209 | 0.1626 | 1.2158 | -0.3255 | 0.15983
2.01 57.78 | 0.1998 | 1.320 1.94 0.79 0.0208 | 0.1635 | 1.3863 | -0.3107 | 0.17117
4.03 57.79 | 0.1998 | 1.318 1.95 0.80 0.0209 | 0.1644 | 1.5490 | -0.2922 | 0.18291
6.00 57.88 | 0.2000 | 1.318 1.96 0.80 0.0207 | 0.1650 | 1.7035 | -0.2690 | 0.19793
7.00 57.62 | 0.1995 | 1.315 1.95 0.80 0.0210 | 0.1658 | 1.7884 | -0.2597 | 0.20842
8.01 58.03 | 0.2003 | 1.317 1.96 0.80 0.0205 | 0.1643 | 1.8717 | -0.2485 | 0.21882
9.00 57.41 | 01992 | 1.310 1.95 0.80 0.0209 | 0.1670 | 1.9489 | -0.2375 | 0.22879
10.00 | 57.95 | 0.2001 | 1.314 1.95 0.80 0.0209 | 0.1660 | 2.0200 | -0.2247 | 0.23829
59 10.99 | 57.22 | 0.1988 | 1.306 1.95 0.80 0.0209 | 0.1678 | 2.0907 | -0.2117 | 0.24850
12.01 | 58.02 | 0.2003 | 1.313 1.95 0.80 0.0210 | 0.1653 | 2.1562 | -0.1981 | 0.25824
(HELP-8C) 13.00 | 57.86 | 0.2000 | 1.311 1.95 0.80 0.0209 | 0.1656 | 2.2179 | -0.1840 | 0.26751
13.99 | 57.85 | 0.1999 | 1.311 1.96 0.81 0.0211 | 0.1672 | 2.2732 | -0.1702 | 0.27756
15.01 | 57.73 | 0.1997 | 1.309 1.95 0.79 0.0207 | 0.1648 | 2.3285 | -0.1522 | 0.28804
1548 | 57.98 | 0.2002 | 1.312 1.95 0.79 0.0204 | 0.1631 | 2.3582 | -0.1435 | 0.29356
16.02 | 57.86 | 0.1999 | 1.308 1.94 0.80 0.0210 | 0.1642 | 2.3578 | -0.1356 | 0.30902
16.49 | 57.90 | 0.2000 | 1.308 1.95 0.79 0.0206 | 0.1630 | 2.3644 | -0.1284 | 0.31216
17.00 | 57.99 | 0.2002 | 1.309 1.94 0.79 0.0205 | 0.1614 | 2.3617 | -0.1206 | 0.31543
17.50 | 57.99 | 0.2002 | 1.308 1.94 0.79 0.0208 | 0.1626 | 2.3498 | -0.1137 | 0.31810
18.01 | 58.01 | 0.2002 | 1.306 1.94 0.78 0.0203 | 0.1601 | 2.3024 | -0.1182 | 0.32236
18.50 | 57.95 | 0.2001 | 1.306 1.94 0.78 0.0203 | 0.1603 | 2.2455 | -0.1554 | 0.34798
19.00 | 57.81 | 0.1999 | 1.304 1.94 0.78 0.0205 | 0.1610 | 2.2527 | -0.1542 | 0.36310

Table C8. Aerodynamic Data Summary for Run 60 without TWICS.

Run No. oy Qosu Reus | NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou

-3.97 | 57.80 | 0.2000 | 1.305 1.24 0.44 0.0075 | 0.0582 | 0.5378 | -0.2660 | 0.1433
0.03 57.87 | 0.2001 | 1.303 1.25 0.44 0.0076 | 0.0591 | 0.9962 | -0.2892 | 0.1415
2.01 57.62 | 0.1997 | 1.299 1.25 0.44 0.0076 | 0.0594 | 1.1803 | -0.2750 | 0.1514
4.03 57.82 | 0.2001 | 1.299 1.26 0.45 0.0077 | 0.0600 | 1.3487 | -0.2578 | 0.1632
6.02 57.75 | 0.1999 | 1.298 1.26 0.45 0.0078 | 0.0604 | 1.5065 | -0.2368 | 0.1753
7.00 57.91 | 0.2002 | 1.300 1.26 0.45 0.0076 | 0.0596 | 1.5790 | -0.2260 | 0.1825
7.99 57.78 | 0.2000 | 1.296 1.24 0.43 0.0071 | 0.0566 | 1.6476 | -0.2120 | 0.1890
9.00 57.81 | 0.2000 | 1.296 1.24 0.43 0.0071 | 0.0566 | 1.7256 | -0.1984 | 0.1985
10.00 | 57.59 | 0.1996 | 1.294 1.24 0.43 0.0072 | 0.0573 | 1.7978 | -0.1857 | 0.2074
60 10.99 | 57.83 | 0.2001 | 1.296 1.24 0.43 0.0072 | 0.0570 | 1.8662 | -0.1704 | 0.2164
12.01 | 58.09 | 0.2005 | 1.297 1.25 0.45 0.0078 | 0.0598 | 1.9353 | -0.1573 | 0.2259
(HELP-8C) 13.00 | 57.62 | 0.1997 | 1.292 1.24 0.43 0.0071 | 0.0571 | 1.9914 | -0.1390 | 0.2340
14.01 | 57.73 | 0.1999 | 1.293 1.24 0.43 0.0072 | 0.0572 | 2.0554 | -0.1212 | 0.2442
15.01 | 57.78 | 0.2000 | 1.294 1.24 0.43 0.0072 | 0.0572 | 2.1090 | -0.1042 | 0.2552
1548 | 57.81 | 0.2001 | 1.293 1.25 0.43 0.0073 | 0.0579 | 2.1344 | -0.0962 | 0.2599
16.00 | 57.72 | 0.1999 | 1.289 1.26 0.44 0.0075 | 0.0596 | 2.1616 | -0.0880 | 0.2768
16.49 | 57.86 | 0.2001 | 1.291 1.29 0.46 0.0081 | 0.0632 | 2.1980 | -0.0833 | 0.2852
17.02 | 57.89 | 0.2002 | 1.292 1.29 0.46 0.0082 | 0.0636 | 2.2114 | -0.0744 | 0.2918
1748 | 57.87 | 0.2002 | 1.291 1.29 0.46 0.0081 | 0.0631 | 2.2123 | -0.0661 | 0.2949
18.01 | 57.88 | 0.2002 | 1.290 1.25 0.43 0.0072 | 0.0580 | 2.1899 | -0.0524 | 0.2974
18.50 | 57.75 | 0.1999 | 1.288 1.25 0.44 0.0073 | 0.0584 | 2.1382 | -0.0795 | 0.3132
19.00 | 57.79 | 0.2000 | 1.289 1.26 0.43 0.0072 | 0.0582 | 2.1220 | -0.0972 | 0.3349
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Table C9. Aerodynamic Data Summary for Run 61 without TWICS.

Run No. o Qoou Re.u NPR m
(Configuration) | (deq) | (s | M=* | x108) | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou

-3.99 57.88 | 0.2002 | 1.287 | 2.29 0.48 0.0109 | 0.1181 | 0.6506 | -0.2328 | 0.1559
0.03 57.70 | 0.1999 | 1.284 | 2.18 0.46 0.0102 | 0.1068 | 1.0865 | -0.2512 | 0.1610
2.01 57.73 | 0.1999 | 1.284 2.22 0.46 0.0104 | 0.1098 | 1.2649 | -0.2395 | 0.1707
4.01 57.88 | 0.2002 | 1.284 | 219 0.46 0.0103 | 0.1071 | 1.4198 | -0.2215 | 0.1808
6.02 57.74 | 01999 | 1.282 | 219 0.46 0.0103 | 0.1076 | 1.5784 | -0.1989 | 0.1952
7.00 5794 | 02003 | 1.284 | 2.20 0.46 0.0102 | 0.1068 | 1.6608 | -0.1888 | 0.2045
7.99 57.77 | 0.2000 | 1.282 | 2.25 0.47 0.0106 | 0.1131 | 1.7521 | -0.1808 | 0.2156
8.98 5799 | 0.2004 | 1.284 | 2.28 0.48 0.0108 | 0.1157 | 1.8333 | -0.1692 | 0.2250
10.00 | 57.69 | 0.1999 | 1.281 2.29 0.48 0.0108 | 0.1180 | 1.9113 | -0.1572 | 0.2358
61 10.99 | 58.05 | 0.2005 | 1.285 | 2.30 0.48 0.0107 | 0.1170 | 1.9783 | -0.1425 | 0.2449
12.01 57.78 | 0.2000 | 1.281 2.18 0.46 0.0103 | 0.1066 | 2.0319 | -0.1237 | 0.2521
(HELP-4C) 13.00 | 57.72 | 0.1999 | 1.280 | 2.19 0.46 0.0103 | 0.1073 | 2.0961 | -0.1085 | 0.2619
14.01 57.80 | 0.2001 | 1.281 219 0.46 0.0102 | 0.1072 | 2.1479 | -0.0935 | 0.2699
15.01 5764 | 01998 | 1.280 | 2.19 0.46 0.0103 | 0.1080 | 2.2004 | -0.0747 | 0.2799
1549 | 57.86 | 0.2002 | 1.281 2.20 0.46 0.0103 | 0.1077 | 2.2276 | -0.0632 | 0.2853
16.02 | 57.97 | 0.2004 | 1.282 | 2.31 0.48 0.0108 | 0.1188 | 2.2532 | -0.0557 | 0.3023
16.49 | 58.02 | 0.2005 | 1.283 | 2.31 0.48 0.0108 | 0.1186 | 2.2598 | -0.0463 | 0.3061
17.02 | 57.69 | 01999 | 1.278 | 2.31 0.49 0.0110 | 0.1207 | 2.2587 | -0.0374 | 0.3099
1750 | 57.83 | 0.2001 | 1.280 | 2.29 0.48 0.0110 | 0.1186 | 2.2459 | -0.0284 | 0.3118
1799 | 57.67 | 01998 | 1.278 | 2.19 0.46 0.0105 | 0.1085 | 2.2077 | -0.0233 | 0.3110
18.52 | 57.68 | 01999 | 1278 | 2.20 0.46 0.0104 | 0.1085 | 2.1387 | -0.0478 | 0.3214
18.98 | 57.86 | 0.2002 | 1.280 | 2.20 0.46 0.0102 | 0.1073 | 2.1327 | -0.0635 | 0.3409

Table C10. Aerodynamic Data Summary for Run 62 without TWICS.

Run No. ay Qosu Re. NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou

-3.99 57.84 | 0.2001 | 1.285 1.51 0.31 0.0056 | 0.0493 | 0.4973 | -0.2127 | 0.1515
0.03 57.79 | 0.2000 | 1.283 1.52 0.31 0.0056 | 0.0497 | 0.9697 | -0.2384 | 0.1513
2.01 57.68 | 0.1998 | 1.282 1.58 0.32 0.0060 | 0.0538 | 1.1584 | -0.2253 | 0.1600
4.01 57.86 | 0.2002 | 1.283 1.60 0.33 0.0063 | 0.0557 | 1.3225 | -0.2074 | 0.1698
6.02 57.57 | 0.1997 | 1.280 1.61 0.33 0.0065 | 0.0570 | 1.4866 | -0.1873 | 0.1837
7.00 57.84 | 0.2001 | 1.283 1.61 0.33 0.0064 | 0.0567 | 1.5619 | -0.1763 | 0.1915
7.99 57.82 | 0.2001 | 1.282 1.61 0.33 0.0064 | 0.0563 | 1.6483 | -0.1662 | 0.2007
9.00 57.88 | 0.2002 | 1.283 1.61 0.33 0.0064 | 0.0565 | 1.7272 | -0.1551 | 0.2103
10.00 | 57.99 | 0.2004 | 1.285 1.50 0.30 0.0054 | 0.0481 | 1.7786 | -0.1392 | 0.2159
62 10.99 | 57.59 | 0.1997 | 1.280 1.51 0.30 0.0056 | 0.0495 | 1.8472 | -0.1251 | 0.2245
12.01 57.79 | 0.2000 | 1.282 1.51 0.30 0.0056 | 0.0492 | 1.9143 | -0.1102 | 0.2339
(HELP-4C) 13.00 | 57.81 | 0.2001 | 1.282 1.52 0.30 0.0056 | 0.0492 | 1.9817 | -0.0964 | 0.2436
13.99 | 57.67 | 0.1998 | 1.281 1.52 0.30 0.0056 | 0.0497 | 2.0444 | -0.0800 | 0.2527
15.01 57.69 | 0.1999 | 1.281 1.57 0.32 0.0061 | 0.0537 | 2.1023 | -0.0647 | 0.2642
1548 | 57.86 | 0.2002 | 1.283 1.61 0.33 0.0064 | 0.0564 | 2.1323 | -0.0555 | 0.2701
16.00 | 57.68 | 0.1998 | 1.280 1.55 0.31 0.0057 | 0.0512 | 2.1393 | -0.0470 | 0.2839
16.49 | 57.81 | 0.2001 | 1.282 1.59 0.32 0.0062 | 0.0550 | 2.1675 | -0.0381 | 0.2914
17.00 | 57.74 | 0.1999 | 1.281 1.61 0.33 0.0064 | 0.0566 | 2.1812 | -0.0307 | 0.2966
1752 | 57.94 | 0.2003 | 1.283 1.61 0.33 0.0065 | 0.0567 | 2.1850 | -0.0210 | 0.3013
17.99 | 57.87 | 0.2002 | 1.282 1.60 0.33 0.0064 | 0.0563 | 2.1677 | -0.0153 | 0.3036
18.50 | 57.76 | 0.2000 | 1.281 1.52 0.30 0.0055 | 0.0489 | 2.1060 | -0.0366 | 0.3128
19.00 | 57.82 | 0.2001 | 1.281 1.52 0.31 0.0057 | 0.0498 | 2.0876 | -0.0568 | 0.3352
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Table C11. Aerodynamic Data Summary for Run 63 without TWICS.

Run No. ay Qoou Re.u NPR m
(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou

-3.99 58.21 | 0.2003 | 1.359 | 2.06 0.64 0.0158 | 0.1370 | 0.7423 | -0.2687 | 0.1568
0.03 58.17 | 0.2002 | 1.349 1.99 0.62 0.0153 | 0.1293 | 1.1608 | -0.2771 | 0.1625
2.02 57.81 | 0.1996 | 1.344 2.01 0.62 0.0153 | 0.1317 | 1.3419 | -0.2644 | 0.1736
4.01 58.14 | 0.2002 | 1.344 | 2.03 0.64 0.0159 | 0.1354 | 1.5068 | -0.2484 | 0.1862
6.00 58.15 | 0.2002 | 1.344 | 2.03 0.63 0.0157 | 0.1344 | 1.6609 | -0.2253 | 0.2005
7.00 5791 | 0.1998 | 1.341 2.03 0.64 0.0159 | 0.1358 | 1.7498 | -0.2158 | 0.2119
7.99 58.24 | 0.2003 | 1.343 | 2.03 0.64 0.0158 | 0.1346 | 1.8274 | -0.2066 | 0.2212
9.00 57.88 | 0.1997 | 1.338 | 2.03 0.63 0.0158 | 0.1357 | 1.9095 | -0.1951 | 0.2318
10.00 | 58.30 | 0.2004 | 1.343 | 2.03 0.63 0.0154 | 0.1329 | 1.9809 | -0.1818 | 0.2420
63 11.01 58.14 | 0.2002 | 1.341 2.03 0.63 0.0157 | 0.1348 | 2.0526 | -0.1686 | 0.2518
12.01 57.89 | 01997 | 1.336 | 2.03 0.63 0.0158 | 0.1358 | 2.1257 | -0.1550 | 0.2623
(HELP-6C) 12.98 | 58.04 | 0.2000 | 1.338 | 2.03 0.63 0.0158 | 0.1352 | 2.1843 | -0.1410 | 0.2706
13.99 | 58.09 | 0.2001 | 1.338 | 2.03 0.63 0.0156 | 0.1345 | 2.2398 | -0.1258 | 0.2804
15.01 57.89 | 01997 | 1.337 | 2.03 0.63 0.0158 | 0.1358 | 2.2859 | -0.1078 | 0.2906
1549 | 5816 | 0.2002 | 1.339 | 2.00 0.62 0.0153 | 0.1295 | 2.3152 | -0.0945 | 0.2949
16.00 | 58.15 | 0.2002 | 1.337 1.99 0.61 0.0151 | 0.1279 | 2.3031 | -0.0864 | 0.3074
16.49 | 58.09 | 0.2001 | 1.337 1.99 0.62 0.0153 | 0.1290 | 2.3185 | -0.0779 | 0.3133
17.00 | 57.85 | 0.1996 | 1.334 1.99 0.62 0.0154 | 0.1302 | 2.3184 | -0.0684 | 0.3166
17.50 | 58.12 | 0.2001 | 1.337 | 2.01 0.62 0.0152 | 0.1302 | 2.3126 | -0.0608 | 0.3200
17.99 | 5817 | 02002 | 1.337 | 2.02 0.63 0.0154 | 0.1324 | 2.2797 | -0.0606 | 0.3232
18.50 | 58.22 | 0.2003 | 1.337 | 2.04 0.63 0.0156 | 0.1346 | 2.2191 | -0.0936 | 0.3424
19.00 | 58.21 | 0.2003 | 1.337 | 2.05 0.64 0.0158 | 0.1364 | 2.2160 | -0.1006 | 0.3604

Table C12. Aerodynamic Data Summary for Run 64 without TWICS.

Run No. ay Qosu Re. NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou

-3.99 58.17 | 0.2002 | 1.335 1.97 0.61 0.0152 | 0.1269 | 0.6953 | -0.2718 | 0.1520
0.03 58.14 | 0.2001 | 1.334 1.97 0.61 0.0150 | 0.1258 | 1.1363 | -0.2889 | 0.1575
2.01 57.92 | 01997 | 1.332 1.97 0.61 0.0151 | 0.1267 | 1.3091 | -0.2768 | 0.1674
4.01 58.03 | 0.1999 | 1.332 1.97 0.62 0.0154 | 0.1279 | 1.4736 | -0.2602 | 0.1784
6.00 5797 | 0.1998 | 1.331 1.97 0.61 0.0151 | 0.1268 | 1.6330 | -0.2385 | 0.1939
7.00 57.99 | 0.1999 | 1.331 1.98 0.61 0.0152 | 0.1275 | 1.7174 | -0.2285 | 0.2039
7.99 57.97 | 0.1998 | 1.331 2.03 0.63 0.0159 | 0.1356 | 1.8105 | -0.2212 | 0.2151
9.00 58.43 | 0.2006 | 1.336 | 2.04 0.64 0.0158 | 0.1354 | 1.8879 | -0.2089 | 0.2250
10.00 | 5841 | 0.2006 | 1.335 | 2.04 0.63 0.0156 | 0.1350 | 1.9607 | -0.1961 | 0.2349
64 10.99 | 5834 | 0.2005 | 1.334 | 2.04 0.64 0.0158 | 0.1363 | 2.0321 | -0.1826 | 0.2444
11.99 | 57.83 | 0.1995 | 1.328 1.95 0.61 0.0151 | 0.1253 | 2.0829 | -0.1647 | 0.2518
(HELP-6C) 13.00 | 5813 | 0.2001 | 1.331 1.96 0.61 0.0149 | 0.1243 | 2.1456 | -0.1491 | 0.2611
13.97 | 5829 | 0.2004 | 1.332 1.96 0.61 0.0149 [ 0.1242 | 2.1973 | -0.1344 | 0.2691
15.01 58.22 | 0.2003 | 1.331 1.96 0.61 0.0150 | 0.1249 | 2.2497 | -0.1173 | 0.2799
1549 | 58.08 | 0.2000 | 1.330 1.96 0.61 0.0150 | 0.1255 | 2.2797 | -0.1068 | 0.2853
16.00 | 58.14 | 0.2001 | 1.329 | 2.06 0.64 0.0157 | 0.1382 | 2.2992 | -0.1017 | 0.3017
16.47 | 5819 | 0.2002 | 1.330 | 2.06 0.64 0.0156 | 0.1377 | 2.3145 | -0.0939 | 0.3073
17.00 | 58.03 | 0.1999 | 1.328 | 2.06 0.64 0.0160 | 0.1398 | 2.3160 | -0.0855 | 0.3113
1750 | 58.26 | 0.2003 | 1.330 | 2.06 0.64 0.0157 | 0.1380 | 2.3089 | -0.0778 | 0.3148
18.01 58.09 | 0.2000 | 1.328 | 2.02 0.64 0.0159 | 0.1357 | 2.2702 | -0.0761 | 0.3171
18.48 | 57.94 | 0.1997 | 1.327 1.96 0.61 0.0153 | 0.1273 | 2.2009 | -0.1056 | 0.3311
19.02 | 57.89 | 0.1996 | 1.326 1.97 0.61 0.0153 | 0.1277 | 2.1900 | -0.1182 | 0.3513
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Table C13. Aerodynamic Data Summary for Run 66 without TWICS.

Run No.

Quy

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (brmis) | Cwv | Cre | CLe | Cmu | Cou

397 | 3314 |0.1502 | 1.030 | 0.99 0 0 0 | 0.2903 | -0.2060 | 0.1396
003 | 3304 |0.1499 | 1.026 | 0.99 0 0 0 | 07950 | -0.2207 | 0.1365
201 | 3292 | 01497 | 1.024 | 0.99 0 0 0 | 09704 | -0.2100 | 0.1396
401 | 3290 | 0149 | 1.023 | 0.99 0 0 0 | 11343 | -0.1922 | 0.1463
6.00 | 3304 | 01499 | 1.025 | 0.99 0 0 0 | 12961 | 01717 | 0.1567
700 | 3294 | 01497 | 1.024 | 0.99 0 0 0 | 13715 | -0.1610 | 0.1628
801 | 3295 | 01497 | 1.024 | 0.99 0 0 0 | 14513 | -0.1493 | 0.1699
898 | 3307 |0.1500 | 1.025 | 0.99 0 0 0 | 15313 | -0.1391 | 0.1781
65 998 | 3296 | 0.1497 | 1.023 | 0.99 0 0 0 | 1.6080 | -0.1282 | 0.1866
10.99 | 33.01 | 0.1499 | 1.024 | 0.99 0 0 0 | 16797 | -0.1156 | 0.1955
(AFC-of 11.99 | 3298 | 0.1498 | 1.023 | 0.99 0 0 0 | 1.7503 | -0.0997 | 0.2049
M.=015) 13.00 | 33.13 | 0.1501 | 1.026 | 0.99 0 0 0 | 1.8149 | -0.0859 | 0.2148
' 1401 | 33.05 | 0.1500 | 1.024 | 0.99 0 0 0 | 1.8773 | -0.0716 | 0.2250
1499 | 33.06 | 0.1500 | 1.024 | 0.99 0 0 0 | 19379 | -0.0563 | 0.2358
1551 | 33.12 | 01501 | 1.025 | 0.99 0 0 0 | 1.9685 | -0.0480 | 0.2416
16.00 | 33.03 | 0.1499 | 1.023 | 0.99 0 0 0 | 1.9991 | -0.0395 | 0.2576
1649 | 33.01 | 0.1499 | 1.023 | 0.99 0 0 0 | 20289 | -0.0310 | 0.2655
16.98 | 33.03 | 0.1499 | 1.023 | 0.99 0 0 0 | 20573 | -0.0221 | 0.2723
17.50 | 33.09 | 0.1501 | 1.024 | 0.99 0 0 0 | 20820 | -0.0129 | 0.2806
17.99 | 33.06 | 0.1500 | 1.024 | 0.99 0 0 0 | 20924 | -0.0038 | 0.2870
1850 | 3321 | 0.1503 | 1.026 | 0.99 0 0 0 | 20968 | 0.0003 | 0.2945
19.00 | 33.03 | 0.1499 | 1.023 | 0.99 0 0 0 | 20908 | -0.0011 | 0.3021

Table C14. Aerodynamic Data Summary for Run 67 without TWICS.

Run No. ay Qosu Re. NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou

399 | 3304 | 01499 | 1.023 | 1.89 | 0.79 | 0.0361 | 0.3691 | 1.0267 | -0.3661 | 0.1620
003 | 3294 | 01497 | 1.021 | 1.90 | 079 | 00361 | 0.3705 | 1.4181 | -0.3593 | 0.1784
201 | 3310 | 01501 | 1.024 | 1.89 | 080 | 0.0363 | 0.3694 | 15727 | -0.3436 | 0.1896
403 | 3321 | 04503 | 1.025 | 1.90 | 079 | 0.0360 | 0.3668 | 1.7305 | -0.3255 | 0.2036
6.00 | 33.05 | 01500 | 1.023 | 1.90 | 0.79 | 0.0360 | 0.3686 | 1.8935 | -0.3053 | 0.2231
6.98 | 33.03 | 01499 | 1.023 | 1.89 | 079 | 0.0355 | 0.3659 | 1.9719 | -0.2954 | 0.2330
801 | 3311 | 04501 | 1.023 | 1.88 | 0.77 | 0.0348 | 0.3569 | 2.0499 | -0.2841 | 0.2435
9.00 | 33.16 | 01502 | 1.024 | 1.88 | 0.78 | 0.0356 | 0.3603 | 2.1251 | -0.2722 | 0.2544
67 10.00 | 32.98 | 0.1498 | 1.021 | 1.88 | 077 | 0.0348 | 0.3570 | 2.1983 | -0.2591 | 0.2654
10.97 | 3343 | 04502 | 1.023 | 1.88 | 078 | 0.0356 | 0.3502 | 2.2615 | -0.2460 | 0.2746
(HELP-8C. 12.01 | 3318 | 04503 | 1.023 | 1.88 | 078 | 0.0355 | 0.3581 | 2.3238 | -0.2303 | 0.2846
M.=045) | 1298 | 3303 | 01499 | 1021 | 187 | 078 | 00355 | 03574 | 23682 | 02147 | 0.2921
' 1399 | 3343 | 04502 | 1.023 | 1.87 | 078 | 0.0358 | 0.3567 | 2.4177 | 0.1979 | 0.3021
1501 | 33.05 | 04500 | 1.022 | 191 | 079 | 0.0363 | 0.3698 | 2.4830 | -0.1791 | 0.3274
1548 | 3311 | 04501 | 1.022 | 1.87 | 078 | 0.0354 | 0.3556 | 2.4905 | -0.1686 | 0.3310
16.00 | 33.05 | 0.1500 | 1.021 | 1.88 | 077 | 0.0350 | 0.3576 | 2.4955 | -0.1620 | 0.3345
1649 | 33.06 | 0.1500 | 1.021 | 1.89 | 078 | 0.0359 | 0.3630 | 2.4941 | -0.1542 | 0.3382
16.98 | 32.99 | 0.1498 | 1.020 | 1.89 | 078 | 0.0354 | 0.3615 | 2.4814 | -0.1451 | 0.3396
17.50 | 33.16 | 0.1502 | 1.023 | 1.88 | 078 | 0.0352 | 0.3571 | 2.4588 | -0.1381 | 0.3409
1801 | 3341 | 04501 | 1.022 | 1.89 | 078 | 0.0350 | 0.3582 | 2.4080 | -0.1447 | 0.3446
1850 | 33.04 | 0.1500 | 1.021 | 1.88 | 077 | 0.0347 | 0.3560 | 2.3565 | -0.1721 | 0.3639
19.02 | 33.07 | 01500 | 1.021 | 1.89 | 078 | 0.0355 | 0.3615 | 2.3492 | -0.1719 | 0.3777
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Table C15. Aerodynamic Data Summary for Run 68 without TWICS.

Run No.

ay

Qeou

Re.u

NPR

m

(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou

300 | 3325 | 01504 | 1024 | 150 | 061 | 00226 | 02220 | 0.8364 | -0.3265 | 0.1567
005 | 3315 | 04502 | 1022 | 149 | o061 | 00227 | 02217 | 12498 | -0.3201 | 0.1653
403 | 3296 | 01498 | 1020 | 149 | 060 | 00226 | 02211 | 15801 | -0.2088 | 0.1887
6.00 | 3302 | 01499 | 1020 | 149 | 060 | 00223 | 02202 | 1.7202 | -0.2764 | 0.2033
698 | 3297 | 04498 | 1019 | 149 | 060 | 00222 | 02195 | 1.8163 | -0.2661 | 0.2141
801 | 3316 | 04502 | 1.022 | 150 | 061 | 00220 | 02231 | 1.8966 | -0.2554 | 0.2243
900 | 3305 | 04500 | 1.021 | 148 | 059 | 0.0215 | 02134 | 1.9608 | -0.2427 | 0.2326
1000 | 3306 | 01500 | 1.021 | 150 | 060 | 00224 | 02204 | 20420 | 02315 | 0.2440
1099 | 3289 | 01496 | 1.018 | 150 | 060 | 0.0227 | 02234 | 2.1150 | -0.2184 | 0.2546
68 1199 | 3305 | 01500 | 1.021 | 148 | 059 | 0.0219 | 02159 | 2.1730 | -0.2033 | 0.2629
HELpsc, | 1300 | 3308 | 01500 | 1021 | 150 | 060 | 00226 | 02211 | 22432 | 01909 | 02740
LP-8C, ) 4401 | 3308 | 01500 | 1.021 | 150 | 060 | 0.0224 | 02206 | 22049 | -0.1742 | 0.2839
M-=015) | 4499 | 3304 | 01499 | 1020 | 150 | 060 | 00224 | 02205 | 2.3449 | -0.1582 | 02945
1549 | 3305 | 01500 | 1.020 | 150 | 060 | 0.0224 | 02205 | 2.3611 | -0.1483 | 0.3103
1600 | 3306 | 01500 | 1.020 | 150 | 060 | 0.0222 | 0219 | 2.3807 | -0.1404 | 0.3157
1647 | 3309 | 01501 | 1.021 | 150 | 060 | 0.0222 | 02192 | 2.3875 | -0.1319 | 0.3197
1698 | 3304 | 01499 | 1020 | 150 | 060 | 00222 | 02198 | 2.3864 | -0.1239 | 0.3235
1750 | 3316 | 01502 | 1022 | 150 | 060 | 00225 | 02215 | 23778 | -0.1169 | 0.3267
1799 | 3311 | 01501 | 1020 | 150 | 060 | 00225 | 02215 | 23406 | -0.1191 | 0.3306
1850 | 3300 | 01499 | 1019 | 150 | 060 | 00226 | 0.2232 | 2.2866 | -0.1485 | 0.3510
1900 | 3308 | 01500 | 1020 | 150 | 060 | 0.0224 | 0.2210 | 22757 | -0.1532 | 0.3672

Table C16. Aerodynamic Data Summary for Run 69 without TWICS.

Run No. y Qosu Reu NPR m

(Configuration) | (deq) | (s | M=* | x109) | (avg) | (bmis) | Cwe | Cmw | CLe | Cmu | Cou
001 | 3280 | 0.1494 | 1018 | 179 | 072 | 00303 | 08207 | 1.3873 | -0.3387 | 0.1770
69 401 | 3207 | 04477 | 1007 | 172 | 068 | 00287 | 0.3020 | 1.6854 | -0.3028 | 0.2004
JELpgc. | 797 | 305 01500 | 1022 | 172 | 069 | 00280 | 02899 | 19910 | 02603 | 0.2382
(HELP-8C, | 1501 | 3308 | 01500 | 1022 | 173 | 069 | 0.0280 | 0.2021 | 22729 | 0.2070 | 0.2803
M-=01%) | 4600 | 3207 | 01498 | 1020 | 175 | 070 | 00288 | 03020 | 24546 | -0.1364 | 03293
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Table C17. Aerodynamic Data Summary for Run 71 without TWICS.

Run No. ay Qoou Re.u NPR m
(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou

-3.99 57.88 | 0.2001 | 1.365 1.53 0.76 0.0173 | 0.1220 | 0.7395 | -0.3458 | 0.1487
0.03 57.84 | 0.2001 | 1.363 1.53 0.77 0.0178 | 0.1235 | 1.1903 | -0.3674 | 0.1572
2.02 57.68 | 0.1998 | 1.360 1.53 0.77 0.0177 | 0.1240 | 1.3614 | -0.3508 | 0.1670
4.01 57.73 | 0.1999 | 1.361 1.54 0.77 0.0179 | 0.1243 | 1.5267 | -0.3340 | 0.1791
6.00 57.64 | 01997 | 1.359 1.54 0.77 0.0177 | 0.1241 | 1.6813 | -0.3115 | 0.1932
7.00 57.83 | 0.2000 | 1.361 1.55 0.77 0.0178 | 0.1251 | 1.7669 | -0.3012 | 0.2034
8.01 58.01 | 0.2004 | 1.361 1.54 0.77 0.0175 | 0.1231 | 1.8425 | -0.2874 | 0.2128
9.00 57.58 | 0.1996 | 1.356 1.54 0.77 0.0179 | 0.1257 | 1.9194 | -0.2734 | 0.2221
10.00 | 57.63 | 0.1997 | 1.356 1.54 0.77 0.0179 | 0.1256 | 1.9938 | -0.2605 | 0.2317
71 10.99 | 57.88 | 0.2001 | 1.358 1.54 0.77 0.0177 | 0.1241 | 2.0561 | -0.2452 | 0.2404
12.01 57.76 | 0.1999 | 1.355 1.54 0.77 0.0178 | 0.1245 | 2.1253 | -0.2308 | 0.2504
(HELP-10C) 13.00 | 57.81 | 0.2000 | 1.355 1.54 0.77 0.0179 | 0.1246 | 2.1872 | -0.2155 | 0.2597
14.01 57.85 | 0.2001 | 1.356 1.54 0.77 0.0177 | 0.1238 | 2.2476 | -0.1997 | 0.2700
15.01 57.69 | 0.1998 | 1.354 1.54 0.77 0.0176 | 0.1240 | 2.2960 | -0.1839 | 0.2795
1549 | 57.72 | 0.1998 | 1.354 1.54 0.76 0.0176 | 0.1237 | 2.3277 | -0.1745 | 0.2847
16.02 | 57.71 | 0.1998 | 1.351 1.45 0.71 0.0154 | 0.1083 | 2.3180 | -0.1522 | 0.2851
16.49 | 57.56 | 0.1996 | 1.349 1.44 0.70 0.0152 | 0.1068 | 2.3064 | -0.1445 | 0.2980
16.98 | 57.61 | 0.1997 | 1.350 1.43 0.69 0.0148 | 0.1048 | 2.3129 | -0.1340 | 0.3023
17.52 | 58.09 | 0.2005 | 1.355 1.43 0.69 0.0145 | 0.1026 | 2.3135 | -0.1242 | 0.3070
17.99 | 58.06 | 0.2005 | 1.354 1.43 0.69 0.0145 | 0.1027 | 2.2917 | -0.1212 | 0.3106
18.50 | 57.72 | 0.1999 | 1.351 1.43 0.70 0.0149 | 0.1049 | 2.2291 | -0.1608 | 0.3356
19.02 | 57.69 | 0.1998 | 1.350 1.43 0.70 0.0149 | 0.1050 | 2.2204 | -0.1679 | 0.3544

Table C18. Aerodynamic Data Summary for Run 72 without TWICS.

Run No. ay Qosu Re. NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou

-3.99 58.01 | 0.2006 | 1.349 1.67 0.79 0.0180 | 0.1378 | 0.8176 | -0.3440 | 0.1517
0.01 57.92 | 0.2005 | 1.346 1.67 0.79 0.0179 | 0.1375 | 1.2386 | -0.3557 | 0.1622
2.02 57.93 | 0.2005 | 1.347 1.67 0.79 0.0180 | 0.1378 | 1.4082 | -0.3373 | 0.1727
4.01 57.44 | 01996 | 1.339 1.67 0.80 0.0184 | 0.1407 | 1.5708 | -0.3192 | 0.1850
6.00 57.44 | 01996 | 1.338 1.67 0.79 0.0180 | 0.1394 | 1.7232 | -0.2953 | 0.1995
7.00 57.37 | 01995 | 1.337 1.67 0.79 0.0181 | 0.1401 | 1.8060 | -0.2824 | 0.2095
8.01 57.52 | 0.1998 | 1.335 1.67 0.78 0.0176 | 0.1381 | 1.8853 | -0.2714 | 0.2200
9.00 57.57 | 0.1999 | 1.336 1.67 0.79 0.0181 | 0.1398 | 1.9585 | -0.2567 | 0.2287
10.00 | 57.66 | 0.2000 | 1.336 1.68 0.79 0.0182 | 0.1402 | 2.0300 | -0.2416 | 0.2387
72 10.99 | 57.72 | 0.2002 | 1.337 1.67 0.80 0.0185 | 0.1408 | 2.0920 | -0.2238 | 0.2472
12.01 57.83 | 0.2004 | 1.336 1.68 0.79 0.0179 | 0.1391 | 2.1580 | -0.2066 | 0.2568
(HELP-10C) 13.00 | 5742 | 0.1996 | 1.332 1.68 0.79 0.0180 | 0.1402 | 2.2164 | -0.1893 | 0.2658
14.01 57.39 | 0.1996 | 1.331 1.68 0.78 0.0177 | 0.1398 | 2.2644 | -0.1702 | 0.2743
15.01 57.70 | 0.2001 | 1.335 1.68 0.79 0.0178 | 0.1394 | 2.3089 | -0.1486 | 0.2836
1548 | 57.68 | 0.2001 | 1.335 1.68 0.79 0.0180 | 0.1397 | 2.3385 | -0.1359 | 0.2883
16.00 | 57.58 | 0.1999 | 1.332 1.69 0.79 0.0180 | 0.1420 | 2.3376 | -0.1284 | 0.3016
16.49 | 5747 | 01997 | 1.330 1.69 0.78 0.0177 | 0.1407 | 2.3444 | -0.1199 | 0.3056
17.02 | 57.64 | 0.2000 | 1.332 1.69 0.79 0.0178 | 0.1403 | 2.3452 | -0.1107 | 0.3099
1748 | 57.59 | 0.1999 | 1.331 1.69 0.79 0.0180 | 0.1413 | 2.3398 | -0.1050 | 0.3122
18.01 57.56 | 0.1999 | 1.330 1.69 0.80 0.0183 | 0.1432 | 2.3022 | -0.1078 | 0.3160
18.50 | 57.70 | 0.2002 | 1.331 1.69 0.78 0.0175 | 0.1396 | 2.2474 | -0.1398 | 0.3351
19.00 | 5742 | 01997 | 1.328 1.69 0.79 0.0181 | 0.1426 | 2.2414 | -0.1516 | 0.3561
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Table C19. Aerodynamic Data Summary for Run 73 without TWICS.

Run No. o Qoo Res | NPR m
(Conﬁguration) (deg) (pSf) Mu (X 106) (an) (Ibm/s) C#,u C;z,u CLu Crmu Cou

399 | 57.63 | 0.2001 | 1.324 | 1.99 0.79 0.0198 | 0.1669 | 0.8270 | -0.3155 | 0.1574
0.01 57.31 | 01995 | 1.320 1.99 0.79 0.0197 | 0.1674 | 1.2481 | -0.3227 | 0.1673
2.01 57.43 | 01997 | 1.321 1.99 0.79 0.0197 | 0.1665 | 1.4150 | -0.3079 | 0.1777
4.03 57.46 | 01998 | 1.322 | 1.99 0.79 0.0200 | 0.1681 | 1.5783 | -0.2894 | 0.1905
6.02 57.38 | 01996 | 1.320 | 1.99 0.79 0.0197 | 0.1672 | 1.7326 | -0.2664 | 0.2059
7.00 57.34 | 01996 | 1.319 | 2.00 0.78 0.0195 | 0.1669 | 1.8199 | -0.2572 | 0.2169
8.01 57.44 | 01998 | 1.321 1.99 0.78 0.0195 | 0.1659 | 1.8991 | -0.2456 | 0.2269
9.00 57.72 | 0.2003 | 1.323 | 1.99 0.79 0.019 | 0.1656 | 1.9775 | -0.2347 | 0.2370
10.00 | 57.79 | 0.2004 | 1.323 1.99 0.78 0.0194 | 0.1648 | 2.0481 | -0.2212 | 0.2470
73 11.01 | 5749 | 01998 | 1.320 | 1.99 0.79 0.019 | 0.1665 | 2.1231 | -0.2082 | 0.2578
1201 | 57.65 | 0.2001 | 1.321 1.99 0.79 0.0198 | 0.1673 | 2.1881 | -0.1935 | 0.2674
(HELP-8C) 13.00 | 57.63 | 0.2001 | 1.321 1.99 0.79 0.0196 | 0.1656 | 2.2459 | -0.1786 | 0.2764
14.01 | 57.59 | 0.2000 | 1.320 1.99 0.78 0.0194 | 0.1652 | 2.2977 | -0.1627 | 0.2858
15.01 | 57.76 | 0.2003 | 1.323 | 1.99 0.78 0.0194 | 0.1644 | 2.3583 | -0.1427 | 0.2970
1549 | 57.73 | 0.2003 | 1.323 1.99 0.79 0.0197 | 0.1661 | 2.3807 | -0.1338 | 0.3015
16.02 | 57.74 | 0.2003 | 1.323 | 1.99 0.78 0.0195 | 0.1652 | 2.3725 | -0.1257 | 0.3141
1649 | 57.74 | 0.2003 | 1.322 | 2.00 0.79 0.0198 | 0.1669 | 2.3776 | -0.1180 | 0.3174
17.02 | 5742 | 01997 | 1.318 | 1.99 0.78 0.019 | 0.1666 | 2.3756 | -0.1097 | 0.3210
1748 | 57.68 | 0.2002 | 1.320 | 2.00 0.80 0.0200 | 0.1685 | 2.3643 | -0.1022 | 0.3227
18.01 | 57.58 | 0.2000 | 1.319 | 1.99 0.79 0.0197 | 0.1670 | 2.3114 | -0.1079 | 0.3273
1848 | 57.61 | 0.2000 | 1.320 | 1.99 0.79 0.0197 | 0.1669 | 2.2604 | -0.1418 | 0.349%4
19.00 | 57.34 | 01996 | 1.316 | 1.99 0.78 0.0195 | 0.1663 | 2.2564 | -0.1354 | 0.3607

Table C20. Aerodynamic Data Summary for Run 74 without TWICS.

Run No. oy Qoou Res | NPR m
(Configuration) | (deg) | _(psf) Meou (x108) | (avg) | (lbm/s) Cuu Cru Cra Cna Cou

-4.01 57.59 | 0.2000 | 1.317 1.0 0 0 0 0.2735 | -0.1913 | 0.1420
0.03 57.43 | 01998 | 1.316 1.0 0 0 0 0.8013 | -0.2269 | 0.1374
2.01 57.47 | 01998 | 1.315 1.0 0 0 0 0.9713 | -0.2124 | 0.1405
4.01 57.60 | 0.2001 | 1.318 1.0 0 0 0 1.1360 | -0.1937 | 0.1468
6.00 57.62 | 0.2001 | 1.318 1.0 0 0 0 1.2932 | -0.1734 | 0.1565
7.00 57.59 | 0.2001 | 1.318 1.0 0 0 0 1.3730 | -0.1618 | 0.1630
8.01 57.51 | 0.1999 | 1.315 1.0 0 0 0 1.4510 | -0.1500 | 0.1692
9.00 57.43 | 0.1998 | 1.314 1.0 0 0 0 1.5342 | -0.1402 | 0.1780
10.00 | 57.74 | 0.2003 | 1.318 1.0 0 0 0 1.6103 | -0.1288 | 0.1872
74 10.99 | 57.53 | 0.2000 | 1.315 1.0 0 0 0 1.6824 | -0.1166 | 0.1958
12.01 | 57.46 | 0.1999 | 1.314 1.0 0 0 0 1.7525 | -0.1021 | 0.2053
(AFC-off, repeat) | 13.00 | 57.37 | 0.1997 | 1.312 1.0 0 0 0 1.8199 | -0.0880 | 0.2153
13.99 | 57.27 | 0.1995 | 1.311 1.0 0 0 0 1.8782 | -0.0733 | 0.2245
15.01 | 57.64 | 0.2002 | 1.314 1.0 0 0 0 1.9422 | -0.0591 | 0.2362
1549 | 57.52 | 0.2000 | 1.312 1.0 0 0 0 1.9729 | -0.0523 | 0.2418
16.02 | 57.21 | 0.1994 | 1.306 1.0 0 0 0 2.0030 | -0.0431 | 0.2471
16.49 | 57.89 | 0.2006 | 1.314 1.0 0 0 0 2.0326 | -0.0352 | 0.2653
17.00 | 57.23 | 0.1995 | 1.307 1.0 0 0 0 2.0619 | -0.0273 | 0.2727
17.52 | 57.47 | 0.1999 | 1.309 1.0 0 0 0 2.0863 | -0.0180 | 0.2811
17.99 | 57.68 | 0.2003 | 1.311 1.0 0 0 0 2.0977 | -0.0110 | 0.2872
18.50 | 57.64 | 0.2002 | 1.312 1.0 0 0 0 2.0979 | -0.0065 | 0.2932
19.00 | 57.50 | 0.1999 | 1.309 1.0 0 0 0 2.0868 | -0.0165 | 0.3053
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Table C21. Aerodynamic Data Summary for Run 75 without TWICS.

Run No.

ay

Qeou

Re.u

NPR

m

(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou

-3.99 57.64 | 0.2002 | 1.309 1.24 0.55 0.0097 | 0.0721 | 0.5776 | -0.3070 | 0.1405
0.03 57.52 | 0.2000 | 1.308 1.28 0.58 0.0110 | 0.0795 | 1.0710 | -0.3473 | 0.1461
2.01 57.45 | 0.1999 | 1.306 1.28 0.59 0.0111 | 0.0801 | 1.2548 | -0.3302 | 0.1561
4.01 57.26 | 0.1996 | 1.305 1.25 0.55 0.0100 | 0.0741 | 1.3988 | -0.3027 | 0.1652
6.00 57.54 | 0.2001 | 1.307 1.25 0.56 0.0100 | 0.0740 | 1.5550 | -0.2810 | 0.1773
7.00 57.44 | 0.1999 | 1.306 1.25 0.56 0.0101 | 0.0745 | 1.6294 | -0.2708 | 0.1841
8.01 57.15 | 0.1994 | 1.302 1.25 0.56 0.0103 | 0.0759 | 1.7139 | -0.2599 | 0.1943
9.00 57.41 | 0.1999 | 1.305 1.25 0.55 0.0099 | 0.0734 | 1.7836 | -0.2431 | 0.2024
10.00 | 57.50 | 0.2000 | 1.301 1.28 0.58 0.0108 | 0.0789 | 1.8703 | -0.2354 | 0.2134
75 10.99 | 57.61 | 0.2002 | 1.306 1.25 0.55 0.0099 | 0.0736 | 1.9176 | -0.2118 | 0.2197
12.01 57.54 | 0.2001 | 1.305 1.28 0.59 0.0111 | 0.0802 | 2.0034 | -0.2036 | 0.2321
(HELP-10C) 13.00 | 57.58 | 0.2002 | 1.306 1.26 0.56 0.0101 | 0.0745 | 2.0411 | -0.1777 | 0.2373
14.01 57.50 | 0.2000 | 1.305 1.26 0.56 0.0100 | 0.0744 | 2.1043 | -0.1589 | 0.2477
15.01 57.56 | 0.2001 | 1.305 1.26 0.56 0.0102 | 0.0750 | 2.1604 | -0.1406 | 0.2590
1549 | 57.34 | 0.1997 | 1.302 1.26 0.55 0.0100 | 0.0746 | 2.1832 | -0.1307 | 0.2632
16.02 | 5740 | 0.1999 | 1.302 1.26 0.55 0.0099 | 0.0746 | 2.2066 | -0.1218 | 0.2794
16.49 | 57.30 | 0.1997 | 1.300 1.27 0.56 0.0104 | 0.0771 | 2.2315 | -0.1157 | 0.2862
17.00 | 57.62 | 0.2003 | 1.304 1.28 0.57 0.0105 | 0.0779 | 2.2478 | -0.1077 | 0.2916
1752 | 57.96 | 0.2009 | 1.308 1.29 0.58 0.0107 | 0.0786 | 2.2552 | -0.1017 | 0.2970
17.99 | 57.69 | 0.2004 | 1.305 1.29 0.58 0.0107 | 0.0791 | 2.2440 | -0.0975 | 0.3007
18.48 | 57.36 | 0.1998 | 1.301 1.29 0.58 0.0109 | 0.0805 | 2.1897 | -0.1362 | 0.3239
19.02 | 57.70 | 0.2004 | 1.304 1.29 0.58 0.0110 | 0.0802 | 2.1790 | -0.1462 | 0.3449

Table C22. Aerodynamic Data Summary for Run 77 without TWICS.

Run No. ay Qosu Re. NPR m

(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou
-3.99 57.67 | 0.2001 | 1.366 1.24 0.44 0.0093 | 0.0576 | 0.5024 | -0.2898 | 0.1338
0.03 57.46 | 0.1998 | 1.363 1.26 0.45 0.0097 | 0.0601 | 0.9934 | -0.3265 | 0.1345
2.02 5729 | 0.1994 | 1.360 1.27 0.46 0.0100 | 0.0616 | 1.1732 | -0.3081 | 0.1432
4.01 56.71 | 0.1984 | 1.353 1.27 0.46 0.0100 | 0.0624 | 1.3271 | -0.2811 | 0.1536
6.00 56.37 | 0.1978 | 1.349 1.27 0.46 0.0103 | 0.0637 | 1.4701 | -0.2463 | 0.1644
7.00 57.39 | 0.1996 | 1.361 1.24 0.43 0.0088 | 0.0562 | 1.5081 | -0.2161 | 0.1670
8.01 57.63 | 0.2001 | 1.363 1.24 0.43 0.0089 | 0.0563 | 1.5791 | -0.1992 | 0.1747
9.00 57.68 | 0.2002 | 1.363 1.24 0.43 0.0088 | 0.0562 | 1.6525 | -0.1819 | 0.1826
9.98 57.26 | 0.1994 | 1.358 1.24 0.43 0.0089 | 0.0570 | 1.7181 | -0.1632 | 0.1916
" 10.99 | 57.37 | 0.1996 | 1.359 1.25 0.43 0.0089 | 0.0572 | 1.7900 | -0.1457 | 0.2018
(HELP-10C- 11.99 | 57.79 | 0.2003 | 1.363 1.26 0.44 0.0092 | 0.0582 | 1.8574 | -0.1286 | 0.2115
R1S) 13.00 | 57.85 | 0.2004 | 1.364 1.27 0.46 0.0097 | 0.0603 | 1.9221 | -0.1116 | 0.2218
13.99 | 57.66 | 0.2001 | 1.361 1.28 0.46 0.0098 | 0.0613 | 1.9802 | -0.0962 | 0.2319
15.01 57.54 | 0.1999 | 1.360 1.28 0.46 0.0098 | 0.0616 | 2.0385 | -0.0811 | 0.2438
1549 | 57.71 | 0.2002 | 1.361 1.28 0.46 0.0099 [ 0.0619 | 2.0643 | -0.0715 | 0.2492
16.02 | 5740 | 0.1997 | 1.357 1.28 0.46 0.0100 | 0.0625 | 2.0955 | -0.0602 | 0.2548
16.49 | 5743 | 0.1997 | 1.357 1.24 0.43 0.0087 | 0.0560 | 2.1123 | -0.0472 | 0.2589
17.00 | 57.85 | 0.2005 | 1.361 1.24 0.43 0.0087 | 0.0559 | 2.1336 | -0.0417 | 0.2777
1750 | 57.95 | 0.2006 | 1.362 1.25 0.43 0.0087 | 0.0559 | 2.1491 | -0.0325 | 0.2835
17.99 | 57.84 | 0.2004 | 1.361 1.25 0.43 0.0087 | 0.0562 | 2.1517 | -0.0253 | 0.2884
18.48 | 57.48 | 0.1998 | 1.356 1.25 0.43 0.0088 | 0.0569 | 2.1202 | -0.0346 | 0.2955
19.00 | 57.80 | 0.2004 | 1.359 1.25 0.43 0.0088 | 0.0565 | 2.0972 | -0.0614 | 0.3216
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Table C23. Aerodynamic Data Summary for Run 78 without TWICS.

Run No. ay Qoou Re.u NPR m
(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou
-3.97 57.60 | 0.1999 | 1.361 1.51 0.60 0.0159 | 0.0952 | 0.6186 | -0.3289 | 0.1411
0.05 57.41 | 01996 | 1.357 1.51 0.60 0.0157 | 0.0945 | 1.0881 | -0.3596 | 0.1462
1.99 57.54 | 0.1998 | 1.360 1.51 0.60 0.0156 | 0.0942 | 1.2623 | -0.3419 | 0.1556
3.99 57.28 | 0.1994 | 1.357 1.51 0.60 0.0161 | 0.0964 | 1.4250 | -0.3240 | 0.1665
6.00 57.35 | 0.1995 | 1.357 1.50 0.60 0.0161 | 0.0958 | 1.5710 | -0.2940 | 0.1784
7.00 57.72 | 0.2001 | 1.361 1.50 0.59 0.0153 | 0.0927 | 1.6302 | -0.2748 | 0.1843
7.97 57.65 | 0.2000 | 1.360 1.50 0.59 0.0152 | 0.0923 | 1.7020 | -0.2580 | 0.1923
9.00 57.53 | 0.1998 | 1.358 1.51 0.60 0.0157 | 0.0949 | 1.7734 | -0.2351 | 0.2010
10.00 | 57.83 | 0.2003 | 1.361 1.52 0.61 0.0162 | 0.0963 | 1.8371 | -0.2135 | 0.2096
& 10.99 | 57.76 | 0.2002 | 1.360 1.50 0.60 0.0159 | 0.0945 | 1.8872 | -0.1865 | 0.2168
(HELP-10C- 11.99 | 57.73 | 0.2002 | 1.360 1.51 0.59 0.0154 | 0.0935 | 1.9375 | -0.1619 | 0.2245
R1S) 13.00 | 57.82 | 0.2003 | 1.361 1.51 0.58 0.0149 [ 0.0919 | 1.9940 | -0.1408 | 0.2344
14.01 57.55 | 0.1998 | 1.357 1.51 0.58 0.0149 | 0.0925 | 2.0449 | -0.1195 | 0.2439
15.01 57.58 | 0.1999 | 1.358 1.51 0.58 0.0148 | 0.0924 | 2.0958 | -0.1023 | 0.2553
1549 | 5751 | 0.1998 | 1.356 1.51 0.60 0.0156 | 0.0946 | 2.1151 | -0.0903 | 0.2594
16.02 | 57.63 | 0.2000 | 1.356 1.52 0.61 0.0162 | 0.0967 | 2.1527 | -0.0778 | 0.2656
16.49 | 57.68 | 0.2001 | 1.356 1.51 0.59 0.0152 | 0.0931 | 2.1626 | -0.0710 | 0.2817
17.02 | 57.54 | 0.1998 | 1.355 1.51 0.60 0.0161 | 0.0959 | 2.1836 | -0.0604 | 0.2878
1748 | 57.64 | 0.2000 | 1.356 1.51 0.60 0.0161 | 0.0954 | 2.1904 | -0.0525 | 0.2919
18.01 57.62 | 0.2000 | 1.355 1.50 0.60 0.0160 | 0.0951 | 2.1885 | -0.0444 | 0.2966
18.48 | 57.68 | 0.2001 | 1.356 1.25 0.43 0.0084 | 0.0557 | 2.1192 | -0.0355 | 0.2980
19.00 | 57.58 | 0.1999 | 1.355 1.32 0.47 0.0103 | 0.0658 | 2.1148 | -0.0647 | 0.3252
Table C24. Aerodynamic Data Summary for Run 80 without TWICS.
Run No. ay Qosu Re. NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou
-4.01 57.86 | 0.2004 | 1.365 1.51 0.67 0.0161 | 0.1063 | 0.6788 | -0.3379 | 0.1439
0.03 57.77 | 0.2002 | 1.363 1.51 0.68 0.0164 | 0.1069 | 1.1437 | -0.3655 | 0.1510
2.01 57.47 | 01997 | 1.359 1.53 0.69 0.0168 | 0.1111 | 1.3238 | -0.3493 | 0.1613
4.01 57.42 | 0.1996 | 1.358 1.53 0.69 0.0168 | 0.1106 | 1.4895 | -0.3328 | 0.1728
6.02 57.68 | 0.2000 | 1.360 1.52 0.68 0.0163 | 0.1074 | 1.6432 | -0.3087 | 0.1864
7.00 5711 | 0.1990 | 1.353 1.53 0.69 0.0171 | 0.1119 | 1.7221 | -0.2983 | 0.1957
8.01 57.43 | 01996 | 1.357 1.52 0.68 0.0167 | 0.1099 | 1.8019 | -0.2854 | 0.2050
9.00 57.89 | 0.2004 | 1.362 1.52 0.68 0.0163 | 0.1074 | 1.8755 | -0.2709 | 0.2138
10.00 | 57.71 | 0.2001 | 1.360 1.52 0.68 0.0165 | 0.1083 | 1.9408 | -0.2553 | 0.2225
80 10.99 | 57.57 | 0.1998 | 1.358 1.51 0.67 0.0163 | 0.1068 | 2.0061 | -0.2391 | 0.2307
(HELP-10C- 11.99 | 57.82 | 0.2003 | 1.361 1.51 0.67 0.0161 | 0.1061 | 2.0709 | -0.2252 | 0.2400
RIENS) 13.00 | 57.77 | 0.2002 | 1.360 1.56 0.70 0.0173 | 0.1137 | 2.1457 | -0.2121 | 0.2516
14.01 57.711 | 0.2001 | 1.359 1.54 0.69 0.0170 | 0.1117 | 2.2013 | -0.1929 | 0.2609
15.01 57.60 | 0.1999 | 1.358 1.53 0.69 0.0169 | 0.1107 | 2.2449 | -0.1728 | 0.2700
1549 | 57.84 | 0.2003 | 1.360 1.54 0.69 0.0170 | 0.1115 | 2.2757 | -0.1642 | 0.2754
16.02 | 57.53 | 0.1998 | 1.357 1.55 0.69 0.0171 | 0.1126 | 2.3053 | -0.1520 | 0.2808
16.49 | 57.61 | 0.1999 | 1.357 1.55 0.70 0.0173 | 0.1135 | 2.3037 | -0.1449 | 0.2957
16.98 | 57.73 | 0.2001 | 1.358 1.55 0.69 0.0171 | 0.1122 | 2.3105 | -0.1342 | 0.2997
1748 | 57.54 | 0.1998 | 1.356 1.54 0.68 0.0167 | 0.1106 | 2.3068 | -0.1246 | 0.3023
18.01 5748 | 0.1997 | 1.354 1.55 0.69 0.0168 | 0.1117 | 2.2838 | -0.1229 | 0.3076
18.48 | 57.62 | 0.2000 | 1.356 1.55 0.69 0.0169 | 0.1119 | 2.2270 | -0.1613 | 0.3313
19.00 | 57.68 | 0.2000 | 1.356 1.55 0.69 0.0171 | 0.1125 | 2.2221 | -0.1626 | 0.3477
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Table C25. Aerodynamic Data Summary for Run 81 without TWICS.

Run No. ay Qoou Re.u NPR m
(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou
-4.01 57.82 | 0.2003 | 1.351 1.76 0.80 0.0215 | 0.1470 | 0.7646 | -0.3572 | 0.1483
0.05 57.43 | 01996 | 1.347 1.77 0.81 0.0224 | 0.1518 | 1.2176 | -0.3767 | 0.1582
2.01 57.40 | 0.1996 | 1.345 1.75 0.80 0.0218 | 0.1482 | 1.3816 | -0.3590 | 0.1672
4.01 57.80 | 0.2003 | 1.350 1.76 0.80 0.0214 | 0.1468 | 1.5458 | -0.3413 | 0.1788
6.02 57.45 | 01997 | 1.345 1.75 0.80 0.0221 | 0.1490 | 1.7002 | -0.3186 | 0.1935
7.00 57.47 | 01997 | 1.346 1.76 0.80 0.0218 | 0.1487 | 1.7797 | -0.3076 | 0.2032
8.01 57.23 | 01993 | 1.343 1.76 0.80 0.0221 | 0.1504 | 1.8635 | -0.2962 | 0.2133
9.00 57.58 | 0.1999 | 1.347 1.77 0.80 0.0218 | 0.1486 | 1.9349 | -0.2815 | 0.2221
10.00 | 57.50 | 0.1997 | 1.345 1.77 0.80 0.0218 | 0.1490 | 2.0052 | -0.2675 | 0.2316
81 10.99 | 57.58 | 0.1999 | 1.347 1.77 0.80 0.0221 | 0.1498 | 2.0756 | -0.2544 | 0.2407
(HELP-10C- 12.01 | 57.75 | 0.2002 | 1.348 1.76 0.80 0.0221 | 0.1488 | 2.1397 | -0.2385 | 0.2509
RIENS) 13.00 | 57.82 | 0.2003 | 1.349 1.76 0.79 0.0215 | 0.1461 | 2.1999 | -0.2233 | 0.2596
13.99 | 57.72 | 0.2001 | 1.348 1.76 0.80 0.0219 | 0.1475 | 2.2641 | -0.2071 | 0.2698
15.01 | 57.63 | 0.2000 | 1.347 1.77 0.80 0.0219 | 0.1485 | 2.3084 | -0.1905 | 0.2795
1548 | 57.71 | 0.2001 | 1.348 1.77 0.80 0.0218 | 0.1479 | 2.3443 | -0.1788 | 0.2853
16.00 | 57.57 | 0.1999 | 1.346 1.77 0.80 0.0217 | 0.1482 | 2.3629 | -0.1693 | 0.2888
16.49 | 57.53 | 0.1998 | 1.344 1.77 0.80 0.0220 | 0.1493 | 2.3559 | -0.1629 | 0.3041
17.00 | 57.61 | 0.1999 | 1.345 1.76 0.79 0.0217 | 0.1476 | 2.3631 | -0.1527 | 0.3086
1748 | 57.37 | 01995 | 1.342 1.76 0.79 0.0217 | 0.1480 | 2.3589 | -0.1444 | 0.3111
1799 | 57.71 | 0.2001 | 1.345 1.77 0.80 0.0222 | 0.1491 | 2.3171 | -0.1468 | 0.3159
18.48 | 57.71 | 0.2001 | 1.346 1.76 0.79 0.0213 | 0.1453 | 2.2659 | -0.1777 | 0.339%4
18.98 | 57.62 | 0.1999 | 1.344 1.77 0.79 0.0217 | 0.1475 | 2.2625 | -0.1786 | 0.3549
Table C26. Aerodynamic Data Summary for Run 82 without TWICS.
Run No. oy Qosu Reus | NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou
-4.01 57.94 | 0.2005 | 1.354 1.83 0.78 0.0194 | 0.1496 | 0.8071 | -0.3518 | 0.1525
0.03 57.86 | 0.2003 | 1.351 1.83 0.79 0.0196 | 0.1509 | 1.2381 | -0.3679 | 0.1624
1.99 57.60 | 0.1999 | 1.348 1.84 0.79 0.0197 | 0.1526 | 1.4016 | -0.3508 | 0.1726
4.01 57.51 | 01997 | 1.347 1.84 0.79 0.0199 | 0.1537 | 1.5640 | -0.3307 | 0.1848
6.02 57.88 | 0.2004 | 1.351 1.84 0.79 0.0197 | 0.1522 | 1.7199 | -0.3069 | 0.1994
7.00 57.39 | 0.1995 | 1.345 1.84 0.79 0.0198 | 0.1540 | 1.7963 | -0.2943 | 0.2090
8.03 57.54 | 0.1998 | 1.346 1.84 0.79 0.0197 | 0.1532 | 1.8762 | -0.2807 | 0.2191
9.00 57.73 | 0.2001 | 1.349 1.85 0.79 0.0198 | 0.1539 | 1.9454 | -0.2665 | 0.2272
10.00 | 57.74 | 0.2001 | 1.349 1.85 0.80 0.0199 | 0.1543 | 2.0153 | -0.2529 | 0.2365
82 11.01 | 57.39 | 0.1995 | 1.344 1.84 0.80 0.0202 | 0.1552 | 2.0811 | -0.2345 | 0.2465
(HELP-10C- 11.99 | 57.63 | 0.1999 | 1.347 1.83 0.79 0.0200 | 0.1531 | 2.1423 | -0.2166 | 0.2544
RIENS-ST) 13.00 | 5747 | 0.1996 | 1.345 1.84 0.79 0.0200 | 0.1542 | 2.2015 | -0.1977 | 0.2636
13.99 | 57.64 | 0.1999 | 1.347 1.84 0.79 0.0197 | 0.1531 | 2.2555 | -0.1760 | 0.2719
15.01 | 57.64 | 0.1999 | 1.347 1.85 0.80 0.0202 | 0.1559 | 2.2950 | -0.1557 | 0.2808
1549 | 57.56 | 0.1998 | 1.346 1.85 0.79 0.0198 | 0.1545 | 2.3251 | -0.1424 | 0.2861
16.02 | 57.75 | 0.2001 | 1.348 1.85 0.79 0.0197 | 0.1531 | 2.3207 | -0.1313 | 0.2958
16.49 | 57.65 | 0.1999 | 1.346 1.84 0.79 0.0199 | 0.1535 | 2.3273 | -0.1212 | 0.3029
17.00 | 5748 | 0.1996 | 1.344 1.84 0.79 0.0196 | 0.1528 | 2.3346 | -0.1125 | 0.3075
1750 | 57.63 | 0.1999 | 1.346 1.84 0.78 0.0195 | 0.1519 | 2.3310 | -0.1035 | 0.3098
17.99 | 57.81 | 0.2002 | 1.347 1.85 0.79 0.0196 | 0.1528 | 2.2919 | -0.1071 | 0.3140
18.50 | 57.51 | 0.1997 | 1.344 1.85 0.80 0.0201 | 0.1559 | 2.2356 | -0.1463 | 0.3374
19.00 | 57.56 | 0.1998 | 1.344 1.85 0.79 0.0200 | 0.1551 | 2.2359 | -0.1453 | 0.3518
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Table C27. Aerodynamic Data Summary for Run 85 without TWICS.

Run No.

Quy

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (brmis) | Cwv | Cre | CLe | Cmu | Cou
399 | 5853 | 02001 | 1.447 | 1.0 0 0 0 | 02802 | -0.1883 | 0.1389
003 | 5857 | 02002 | 1443 | 1.0 0 0 0 | 07937 | -0.2248 | 0.1324
199 | 5841 | 01999 | 1440 | 1.0 0 0 0 | 09644 | -0.2097 | 0.1366
401 | 5836 | 01998 | 1438 | 1.0 0 0 0 | 11202 | -0.1891 | 0.1435
6.02 | 5855 | 02002 | 1439 | 1.0 0 0 0 | 1.2920 | -0.1698 | 0.1548
700 | 5833 |0.1998 | 1435 | 1.0 0 0 0 | 1.3696 | -0.1584 | 0.1608
801 | 5851 | 02001 | 1436 | 1.0 0 0 0 | 14459 | -0.1470 | 0.1676
9.00 | 5856 | 02002 | 1436 | 1.0 0 0 0 | 15273 | 01371 | 0.1762
10.00 | 58.64 | 02003 | 1435 | 1.0 0 0 0 | 1.6039 | -0.1257 | 0.1850
85 11.01 | 5842 | 01999 | 1431 | 1.0 0 0 0 | 16787 | -0.1114 | 0.1946
(AFC-of- 12.01 | 5823 | 01996 | 1.429 | 1.0 0 0 0 | 1.7461 | -0.0979 | 0.2034
RIVGS) 13.00 | 5846 | 02000 | 1431 | 1.0 0 0 0 | 1.8125 | -0.0839 | 0.2131
1399 | 5853 | 02001 | 1431 | 1.0 0 0 0 | 1.8726 | -0.0715 | 0.2226
1501 | 58.14 | 0.1994 | 1.425 | 1.0 0 0 0 | 1.9356 | -0.0567 | 0.2340
1549 | 5829 | 01997 | 1.426 | 1.0 0 0 0 | 1.9624 | -0.0494 | 0.2392
16.02 | 5831 | 01997 | 1.426 | 1.0 0 0 0 | 1.9968 | -0.0411 | 0.2457
1649 | 5832 | 01997 | 1.426 | 1.0 0 0 0 | 20228 | -0.0330 | 0.2510
17.02 | 5854 | 02001 | 1427 | 1.0 0 0 0 | 20620 | -0.0251 | 0.2723
17.50 | 5853 | 02001 | 1.427 | 1.0 0 0 0 | 20821 | -0.0180 | 0.2795
17.99 | 5858 | 02002 | 1.427 | 1.0 0 0 0 | 20906 | -0.0120 | 0.2858
1850 | 58.65 | 0.2003 | 1.427 | 1.0 0 0 0 | 20871 | -0.0088 | 0.2923
19.00 | 58.62 | 02002 | 1.427 | 1.0 0 0 0 | 20716 | -0.0197 | 0.3050
Table C28. Aerodynamic Data Summary for Run 86 without TWICS.
Run No. ay Qosu Re. NPR m
(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou
399 | 5854 | 02001 | 1415 | 1.23 | 044 | 0.0088 | 0.0556 | 05152 | -0.2818 | 0.1382
003 | 5851 | 02000 | 1413 | 1.29 | 048 | 0.0104 | 0.0637 | 1.0261 | -0.3311 | 0.1418
201 | 5831 | 041997 | 1411 | 130 | 050 | 0.0110 | 0.0666 | 1.2014 | -0.3074 | 0.1506
399 | 5839 | 01998 | 1411 | 1.30 | 050 | 0.0109 | 0.0663 | 1.3507 | -0.2793 | 0.1600
6.02 | 5849 | 02000 | 1413 | 1.30 | 049 | 0.0107 | 0.0653 | 1.4880 | -0.2464 | 0.1702
700 | 5831 | 041997 | 1411 | 1.27 | 047 | 00100 | 0.0619 | 15401 | -0.2257 | 0.1750
801 | 5843 | 01999 | 1410 | 1.27 | 047 | 0.0097 | 0.0609 | 1.6150 | -0.2098 | 0.1825
9.02 | 5824 | 01996 | 1407 | 1.27 | 047 | 0.0099 | 0.0616 | 1.6887 | -0.1935 | 0.1920
10.00 | 5846 | 0.2000 | 1.410 | 127 | 047 | 0.0099 | 0.0614 | 1.7502 | -0.1723 | 0.2001
86 11.01 | 58.38 | 0.1998 | 1.409 | 1.28 | 047 | 0.0099 | 0.0620 | 1.8218 | -0.1575 | 0.2102
(HELP-t0c. | 1201 | 5824 | 01996 | 1407 | 129 | 048 | 00102 | 0.0636 | 18864 | -0.1431 | 02196
RISIRIVGS) | 1300 | 5860 | 02002 | 1411 | 130 | 048 | 00104 | 00643 | 19533 | -0.1209 | 02299
1401 | 5843 | 01999 | 1409 | 130 | 049 | 0.0106 | 0.0653 | 2.0166 | -0.1138 | 0.2424
1501 | 5848 | 0.2000 | 1.409 | 131 | 049 | 0.0107 | 0.0858 | 2.0722 | -0.0969 | 0.2535
1549 | 5845 | 01999 | 1.408 | 131 | 049 | 0.0107 | 0.0857 | 2.0967 | -0.0896 | 0.2585
16.02 | 58.39 | 0.1998 | 1.407 | 131 | 049 | 0.0107 | 0.0857 | 2.1258 | -0.0796 | 0.2625
1649 | 5841 | 01999 | 1.407 | 130 | 049 | 0.0108 | 0.0658 | 2.1515 | -0.0704 | 0.2673
17.00 | 58.60 | 0.2002 | 1.408 | 1.27 | 047 | 0.0097 | 0.0606 | 2.1605 | -0.0807 | 0.2846
17.50 | 5851 | 0.2000 | 1.406 | 1.27 | 047 | 0.0097 | 0.0608 | 2.1707 | -0.0561 | 0.2903
18.01 | 5842 | 0.1999 | 1.405 | 1.28 | 047 | 0.0097 | 0.0609 | 2.1734 | -0.0514 | 0.2960
1848 | 58.39 | 0.1998 | 1.404 | 1.28 | 047 | 0.0099 | 0.0614 | 2.1431 | -0.0617 | 0.3043
19.00 | 58.49 | 0.2000 | 1.405 | 1.28 | 047 | 0.0098 | 0.0609 | 2.1284 | -0.0839 | 0.3283
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Table C29. Aerodynamic Data Summary for Run 87 without TWICS.

Run No.

ay

Qeou

Re.u

NPR

m

(Configuration) | (deq) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou
-3.99 58.52 | 0.2001 | 1.402 1.52 0.62 0.0164 | 0.0963 | 0.6436 | -0.3261 | 0.1436
0.03 58.33 | 0.1997 | 1.399 1.52 0.61 0.0161 | 0.0959 | 1.1185 | -0.3571 | 0.1506
2.02 58.56 | 0.2001 | 1.401 1.52 0.61 0.0161 | 0.0958 | 1.2833 | -0.3379 | 0.1590
4.01 58.10 | 0.1993 | 1.396 1.52 0.62 0.0163 | 0.0972 | 1.4369 | -0.3163 | 0.1696
6.00 58.42 | 0.1999 | 1.400 1.53 0.62 0.0163 | 0.0969 | 1.5784 | -0.2866 | 0.1812
7.00 58.68 | 0.2004 | 1.403 1.53 0.62 0.0162 | 0.0962 | 1.6473 | -0.2706 | 0.1886
8.01 58.31 | 0.1997 | 1.398 1.51 0.61 0.0162 | 0.0958 | 1.7238 | -0.2535 | 0.1975
9.02 58.62 | 0.2002 | 1.401 1.48 0.59 0.0152 | 0.0900 | 1.7762 | -0.2276 | 0.2044
10.00 | 58.24 | 0.1996 | 1.396 1.48 0.59 0.0152 | 0.0908 | 1.8420 | -0.2080 | 0.2130
87 11.01 58.31 | 0.1997 | 1.397 1.49 0.59 0.0152 | 0.0910 | 1.9039 | -0.1897 | 0.2218
(HELP-10C- 12.01 58.68 | 0.2003 | 1.402 1.49 0.59 0.0151 | 0.0901 | 1.9582 | -0.1706 | 0.2297
R1S+R1VG) 13.00 | 58.57 | 0.2002 | 1.401 1.49 0.59 0.0151 | 0.0905 | 2.0110 | -0.1547 | 0.2386
13.99 | 58.50 | 0.2000 | 1.400 1.49 0.60 0.0153 | 0.0913 | 2.0694 | -0.1360 | 0.2495
15.01 58.45 | 0.1999 | 1.399 1.49 0.60 0.0153 | 0.0914 | 21212 | -0.1184 | 0.2610
1549 | 58.63 | 0.2003 | 1.400 1.49 0.60 0.0153 | 0.0911 | 2.1454 | -0.1105 | 0.2653

16.02 | 58.39 | 0.1998 | 1.398 1.50 0.60 0.0153 | 0.0923 | 2.1779 | -0.0988 | 0.2701
16.49 | 58.65 | 0.2003 | 1.400 1.51 0.60 0.0154 | 0.0929 | 2.2053 | -0.0921 | 0.2755
17.00 | 58.24 | 0.1996 | 1.395 1.53 0.61 0.0159 | 0.0960 | 2.2183 | -0.0891 | 0.2943
17.52 | 58.61 | 0.2002 | 1.400 1.53 0.62 0.0162 | 0.0970 | 2.2258 | -0.0838 | 0.2999

1797 | 5844 | 01999 | 1.397 1.54 0.62 0.0164 | 0.0984 | 2.2241 | -0.0795 | 0.3041
18.50 | 58.35 | 0.1998 | 1.395 1.54 0.62 0.0162 | 0.0981 | 2.1820 | -0.0947 | 0.3150
19.00 | 58.60 | 0.2002 | 1.399 1.54 0.62 0.0163 | 0.0979 | 2.1749 | -0.1041 | 0.3343

Table C30. Aerodynamic Data Summary for Run 88 without TWICS.
Run No. oy Qosu Reus | NPR m

(Configuration) | (deq) | (s | M= | x109) | (avg) | (bmis) | Cwe | Cmw | Cbe | Cmu | Cou
-4.01 58.60 | 0.2002 | 1.396 1.97 0.81 0.0249 | 0.1631 | 0.7798 | -0.3600 | 0.1494
0.03 58.46 | 0.2000 | 1.394 1.99 0.82 0.0253 | 0.1674 | 1.2199 | -0.3771 | 0.1596
2.01 58.31 | 0.1997 | 1.393 1.95 0.80 0.0244 | 0.1603 | 1.3692 | -0.3580 | 0.1675
4.01 58.37 | 0.1998 | 1.39%4 1.97 0.80 0.0245 | 0.1624 | 1.5287 | -0.3383 | 0.1788
6.00 58.40 | 0.1999 | 1.39%4 1.97 0.80 0.0247 | 0.1630 | 1.6723 | -0.3104 | 0.1919
7.00 58.34 | 0.1997 | 1.392 1.95 0.80 0.0247 | 0.1607 | 1.7475 | -0.2960 | 0.2014
8.01 58.71 | 0.2004 | 1.397 1.97 0.80 0.0244 | 0.1611 | 1.8265 | -0.2828 | 0.2112
9.02 58.25 | 0.1996 | 1.391 1.96 0.80 0.0248 | 0.1623 | 1.8915 | -0.2629 | 0.2199
9.98 58.11 | 0.1993 | 1.390 1.96 0.78 0.0235 | 0.1592 | 1.9559 | -0.2468 | 0.2287

88 11.01 58.27 | 0.1996 | 1.392 1.99 0.81 0.0249 | 0.1668 | 2.0235 | -0.2314 | 0.2381
(HELP-10C- 12.01 58.39 | 0.1998 | 1.393 1.96 0.80 0.0246 | 0.1611 | 2.0680 | -0.2086 | 0.2453
R1S+R1VGs) 13.00 | 58.61 | 0.2002 | 1.396 1.92 0.79 0.0246 | 0.1564 | 2.1125 | -0.1866 | 0.2532
14.01 58.44 | 0.1999 | 1.39%4 1.93 0.80 0.0246 | 0.1583 | 2.1716 | -0.1701 | 0.2641
15.01 58.34 | 0.1997 | 1.393 1.95 0.80 0.0247 | 0.1612 | 2.2212 | -0.1565 | 0.2750
1549 | 5842 | 0.1999 | 1.392 1.94 0.79 0.0243 | 0.1577 | 2.2397 | -0.1451 | 0.2786
16.02 | 5844 | 0.1999 | 1.393 1.94 0.80 0.0246 | 0.1593 | 2.2756 | -0.1337 | 0.2844
16.49 | 5825 | 0.1996 | 1.391 1.96 0.79 0.0243 | 0.1603 | 2.2815 | -0.1282 | 0.3005
17.00 | 58.68 | 0.2003 | 1.396 1.95 0.78 0.0235 | 0.1554 | 2.2905 | -0.1209 | 0.3052
17.52 | 5859 | 0.2002 | 1.393 1.91 0.79 0.0244 | 0.1545 | 2.2875 | -0.1086 | 0.3088

17.99 | 58.65 | 0.2003 | 1.395 1.96 0.80 0.0245 | 0.1595 | 2.2817 | -0.1095 | 0.3141
18.50 | 58.70 | 0.2004 | 1.396 1.94 0.79 0.0242 | 0.1564 | 2.2293 | -0.1248 | 0.3252
19.00 | 58.61 | 0.2002 | 1.394 1.92 0.77 0.0234 | 0.1516 | 2.2208 | -0.1297 | 0.3433
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Table C31. Aerodynamic Data Summary for Run 89 without TWICS.

Run No.

ay

Qeou

Re

NPR

m

(Configuration) | (deq) | (s | M=* | x108) | (avg) | (bmis) | Cwe | Cmw | CLe | Cmu | Cou

201 | 5867 | 0.2003 | 1407 | 153 | 078 | 00176 | 0.1221 | 0.7393 | -0.3430 | 0.1490
003 | 5857 | 02001 | 1405 | 154 | 079 | 00179 | 0.1247 | 1.1929 | -0.3635 | 0.1583
199 | 5841 | 01998 | 1402 | 154 | 079 | 00178 | 0.1245 | 1.3564 | -0.3465 | 0.1670
401 | 5849 | 02000 | 1405 | 155 | 079 | 00179 | 0.1255 | 15180 | -0.3272 | 0.1789
602 | 5816 | 01994 | 1400 | 155 | 079 | 00180 | 0.1266 | 1.6727 | -0.3035 | 0.1922
700 | 5849 | 02000 | 1404 | 155 | 080 | 00181 | 0.1265 | 1.7549 | -0.2930 | 0.2025
801 | 5829 | 01996 | 1400 | 155 | 080 | 00183 | 0.1273 | 1.8343 | -0.2800 | 0.2118
900 | 5834 | 041997 | 1401 | 155 | 081 | 00189 | 0.1200 | 1.9037 | -0.2655 | 0.2206
1000 | 5849 | 02000 | 1403 | 156 | 079 | 00180 | 0.1267 | 19770 | -0.2519 | 0.2301
89 1101 | 5839 | 01998 | 1401 | 154 | 078 | 00176 | 0.1239 | 20443 | -0.2370 | 0.2307
1201 | 5854 | 02001 | 1403 | 154 | 079 | 00179 | 0.1243 | 21090 | -0.2233 | 0.2493
(T%Cég)c 13.00 | 5871 | 0.2004 | 1404 | 155 | 078 | 00175 | 0.1236 | 24707 | -0.2081 | 0.2579
1401 | 5847 | 01999 | 1402 | 154 | 079 | 00179 | 0.1245 | 22200 | -0.1918 | 0.2676
1501 | 5872 | 0.2004 | 1405 | 154 | 078 | 00176 | 0.1220 | 22729 | -0.1766 | 0.2771
1549 | 5855 | 0.2001 | 1402 | 154 | 078 | 00177 | 0.1234 | 22060 | -0.1674 | 0.2807
16.02 | 5821 | 01995 | 1398 | 154 | 078 | 00178 | 0.1246 | 2.3310 | -0.1555 | 0.2869
1698 | 5839 | 01998 | 1400 | 154 | 079 | 00180 | 0.1250 | 2.3311 | -0.1438 | 0.3065
1750 | 5868 | 0.2003 | 1402 | 154 | 078 | 00175 | 0.1226 | 2.3267 | -0.1356 | 03092
1801 | 5845 | 01999 | 1309 | 155 | 079 | 00178 | 0.1248 | 2.3005 | -0.1374 | 0.3159
1848 | 5844 | 01999 | 1399 | 155 | 078 | 00176 | 0.1241 | 2.2455 | -0.1683 | 0.3362
19.02 | 5845 | 01999 | 1399 | 154 | 078 | 00177 | 0.1239 | 2.2398 | -0.1755 | 0.3562

Table C32. Aerodynamic Data Summary for Run 90 without TWICS.

Run No. ay Qoou Reu NPR m
(Configuration) | (deg) | _(ps) M 1 (x108) | (avg) (Ibm/s) Cuu | Cru | Cuu Cna Cou

399 | 23.28 | 0.1251 | 0911 | 10 0 0 0 | 02856 | -0.2043 | 0.1408
003 | 2315 | 0.1247 | 0908 | 1.0 0 0 0 | 07870 | 02161 | 0.1403
201 | 2318 | 01248 | 0908 | 1.0 0 0 0 | 09625 | -0.2065 | 0.1431
401 | 2311 | 04246 | 0907 | 10 0 0 0 | 11274 | 01889 | 0.1515
6.02 | 23.24 | 01250 | 0.909 | 1.0 0 0 0 | 12817 | -0.1685 | 0.1599
700 | 2318 |0.1248 | 0908 | 1.0 0 0 0 | 13587 | -0.1569 | 0.1659
799 | 2330 | 04251 | 0910 | 1.0 0 0 0 | 14401 | 01463 | 01727
9.00 | 2324 |0.41250 | 0.909 | 1.0 0 0 0 | 15220 | -0.1346 | 0.1820
" 1000 | 2321 | 01249 | 0908 | 10 0 0 0 | 15993 | -0.1238 | 0.1916
1099 | 2321 | 01249 | 0908 | 10 0 0 0 | 16679 | -0.1105 | 0.1998
AFC-of 1199 | 2320 | 01249 | 0908 | 10 0 0 0 | 17341 | -0.0953 | 0.2091
MowOqzs | 1300 | 2825 | 0250 | 0908 | 10 0 0 0 | 1.8036 | -0.0807 | 0.219
1401 | 2315 | 01247 | 0907 | 10 0 0 0 | 1.8643 | 00661 | 0.2204
1501 | 2325 | 01250 | 0.908 | 1.0 0 0 0 | 19234 | -0.0486 | 0.2398
1548 | 2321 | 01249 | 0907 | 10 0 0 0 | 19534 | -0.0424 | 0.2550
16.00 | 2323 | 01250 | 0908 | 1.0 0 0 0 | 19812 | -0.0336 | 0.2615
1649 | 2324 | 01250 | 0.907 | 1.0 0 0 0 | 20138 | 00241 | 0.2693
1698 | 2320 | 01249 | 0907 | 10 0 0 0 | 20389 | 00150 | 02770
1750 | 2316 | 01248 | 0906 | 10 0 0 0 | 20617 | -0.0065 | 0.2847
1797 | 2347 | 01248 | 0906 | 10 0 0 0 | 20725 | 0.0018 | 0.2906
1848 | 2320 | 01249 | 0907 | 10 0 0 0 | 20785 | 00080 | 0.2978
1900 | 2324 | 01250 | 0907 | 10 0 0 0 | 20763 | 00109 | 0.3060
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Table C33. Aerodynamic Data Summary for Run 91 without TWICS.

Run No. ay Qoou Re. NPR m
(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou

-3.99 | 23.33 | 0.1252 | 0.908 1.1 0.40 0.0128 | 0.1832 | 0.6202 | -0.3128 | 0.1458
0.03 2313 | 0.1247 | 0.904 1.1 0.40 0.0128 | 0.1853 | 1.0914 | -0.3462 | 0.1506
2.01 23.20 | 0.1249 | 0.905 1.1 0.40 0.0128 | 0.1843 | 1.2628 | -0.3297 | 0.1599
4.01 2313 | 0.1247 | 0.904 1.1 0.40 0.0128 | 0.1856 | 1.4292 | -0.3126 | 0.1718
6.02 23.24 | 01250 | 0.906 1.1 0.41 0.0130 | 0.1866 | 1.5830 | -0.2904 | 0.1853
7.00 23.31 | 0.1252 | 0.908 1.1 0.41 0.0128 | 0.1847 | 1.6591 | -0.2794 | 0.1936
8.01 23.26 | 0.1250 | 0.907 1.11 0.41 0.0128 | 0.1849 | 1.7406 | -0.2674 | 0.2026
9.00 23.27 | 01251 | 0.907 1.1 0.41 0.0130 | 0.1865 | 1.8101 | -0.2524 | 0.2110
91 10.00 | 23.15 | 0.1247 | 0.905 1.1 0.41 0.0131 | 0.1884 | 1.8809 | -0.2375 | 0.2195
11.01 | 2342 | 0.1255 | 0.909 1.12 0.41 0.0131 | 0.1866 | 1.9461 | -0.2222 | 0.2286
(HELP-10C, 12.01 | 2319 | 0.1248 | 0.905 1.12 0.41 0.0132 | 0.1902 | 2.0127 | -0.2065 | 0.2385
M..=0.125) 12.98 | 23.27 | 0.1251 | 0.907 1.12 0.41 0.0133 | 0.1904 | 2.0724 | -0.1886 | 0.2468
14.01 | 23.27 | 0.1251 | 0.907 1.12 0.42 0.0135 | 0.1920 | 2.1390 | -0.1689 | 0.2581
15.01 | 23.22 | 0.1249 | 0.906 1.12 0.42 0.0137 | 0.1940 | 2.1815 | -0.1505 | 0.2782
1549 | 2323 | 0.1249 | 0.906 1.12 0.42 0.0138 | 0.1948 | 2.2042 | -0.1414 | 0.2832
16.02 | 23.20 | 0.1249 | 0.905 1.13 0.42 0.0138 | 0.1954 | 2.2296 | -0.1324 | 0.2903
16.49 | 23.23 | 0.1250 | 0.906 1.13 0.42 0.0136 | 0.1942 | 2.2492 | -0.1216 | 0.2952
16.98 | 23.23 | 0.1250 | 0.905 1.13 0.42 0.0137 | 0.1945 | 2.2581 | -0.1118 | 0.2995
17.50 | 23.25 | 0.1250 | 0.906 1.13 0.42 0.0137 | 0.1945 | 2.2618 | -0.1021 | 0.3046
18.01 | 23.24 | 0.1250 | 0.906 1.13 0.42 0.0138 | 0.1954 | 2.2532 | -0.0944 | 0.3087
18.48 | 23.34 | 0.1253 | 0.908 1.13 0.42 0.0136 | 0.1930 | 2.2208 | -0.1010 | 0.3147
19.00 | 23.32 | 0.1252 | 0.908 1.12 0.40 0.0125 | 0.1832 | 2.1702 | -0.1169 | 0.3355

Table C34. Aerodynamic Data Summary for Run 92 without TWICS.

Run No. oy Qosu Reus | NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou

-3.99 | 23.36 | 0.1253 | 0.908 1.49 0.76 0.0412 | 0.4592 | 1.0697 | -0.4391 | 0.1607
0.03 2312 | 0.1246 | 0.903 1.47 0.75 0.0410 | 0.4566 | 1.4473 | -0.4246 | 0.1784
2.01 23.33 | 0.1252 | 0.907 1.48 0.75 0.0404 | 0.4514 | 1.6062 | -0.4093 | 0.1896
4.01 23.09 | 0.1246 | 0.902 1.48 0.76 0.0416 | 0.4661 | 1.7752 | -0.3922 | 0.2051
6.02 23.18 | 0.1248 | 0.904 1.47 0.75 0.0409 | 0.4552 | 1.9213 | -0.3668 | 0.2225
7.00 2318 | 0.1248 | 0.904 1.48 0.75 0.0414 | 0.4616 | 2.0030 | -0.3558 | 0.2337
8.01 23.25 | 0.1250 | 0.906 1.47 0.75 0.0411 | 0.4535 | 2.0716 | -0.3422 | 0.2427
9.00 23.18 | 0.1248 | 0.904 1.48 0.75 0.0414 | 0.4608 | 2.1517 | -0.3351 | 0.2535
9 10.00 | 23.14 | 0.1247 | 0.903 1.48 0.76 0.0418 | 0.4640 | 2.2237 | -0.3197 | 0.2643
11.01 | 23.28 | 0.1251 | 0.906 1.48 0.75 0.0412 | 0.4581 | 2.2919 | -0.3070 | 0.2744
(HELP-10C, 12.01 | 23.20 | 0.1249 | 0.904 1.48 0.75 0.0410 | 0.4569 | 2.3495 | -0.2919 | 0.2843
M..=0.125) 12.98 | 2319 | 0.1248 | 0.904 1.47 0.75 0.0405 | 0.4534 | 2.3938 | -0.2770 | 0.2917
14.01 | 23.24 | 0.1250 | 0.905 1.48 0.75 0.0412 | 0.4571 | 2.4475 | -0.2611 | 0.3026
15.01 | 23.23 | 0.1249 | 0.905 1.48 0.75 0.0411 | 0.4575 | 2.4994 | -0.2453 | 0.3248
1549 | 2323 | 0.1250 | 0.905 1.49 0.76 0.0415 | 0.4634 | 2.5257 | -0.2376 | 0.3316
16.00 | 23.20 | 0.1249 | 0.904 1.47 0.75 0.0408 | 0.4552 | 2.5236 | -0.2265 | 0.3338
16.49 | 23.20 | 0.1249 | 0.904 1.47 0.74 0.0403 | 0.4520 | 2.5156 | -0.2198 | 0.3363
17.00 | 23.32 | 0.1252 | 0.907 1.48 0.74 0.0396 | 0.4480 | 2.5089 | -0.2106 | 0.3392
1752 | 2319 | 0.1248 | 0.904 1.49 0.76 0.0421 | 0.4674 | 2.4978 | -0.2056 | 0.3420
17.99 | 2319 | 0.1248 | 0.904 1.48 0.75 0.0409 | 0.4577 | 2.4556 | -0.2059 | 0.3470
18.50 | 23.19 | 0.1248 | 0.904 1.48 0.75 0.0412 | 0.4607 | 2.3948 | -0.2283 | 0.3650
19.00 | 23.25 | 0.1250 | 0.905 1.48 0.75 0.0406 | 0.4539 | 2.3872 | -0.2238 | 0.3785
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Table C35. Aerodynamic Data Summary for Run 93 without TWICS.

Run No.

Quy

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (bmis) | Cwe | Cre | CLe | Cmu | Cou

-3.99 | 3336 | 0.1501 | 1.081 1.0 0 0 0 0.2873 | -0.2022 | 0.1411
0.05 33.26 | 0.1498 | 1.079 1.0 0 0 0 0.7968 | -0.2202 | 0.1385
2.02 3325 | 0.1498 | 1.079 1.0 0 0 0 0.9674 | -0.2071 | 0.1412
4.01 3327 | 0.1499 | 1.079 1.0 0 0 0 1.1302 | -0.1881 | 0.1472
6.02 33.30 | 0.1499 | 1.079 1.0 0 0 0 1.2868 | -0.1681 | 0.1580
7.00 33.35 | 0.1501 | 1.080 1.0 0 0 0 1.3630 | -0.1563 | 0.1638
7.99 33.06 | 0.1494 | 1.076 1.0 0 0 0 1.4393 | -0.1450 | 0.1707
9.00 3321 | 0.1497 | 1.078 1.0 0 0 0 1.5235 | -0.1350 | 0.1791
93 10.00 | 3348 | 0.1503 | 1.082 1.0 0 0 0 1.5989 | -0.1244 | 0.1882
10.99 | 33.19 | 0.1497 | 1.078 1.0 0 0 0 1.6735 | -0.1109 | 0.1970
(AFC-off 12.01 | 33.30 | 0.1499 | 1.079 1.0 0 0 0 1.7390 | -0.0957 | 0.2062
M.=0 15’) 13.00 | 33.34 | 0.1500 | 1.080 1.0 0 0 0 1.8064 | -0.0816 | 0.2161
' 14.01 | 33.25 | 0.1498 | 1.078 1.0 0 0 0 1.8691 | -0.0671 | 0.2262
15.01 | 33.24 | 0.1498 | 1.078 1.0 0 0 0 1.9301 | -0.0523 | 0.2369
15.48 | 33.37 | 0.1501 | 1.080 1.0 0 0 0 1.9598 | -0.0450 | 0.2424
16.00 | 33.33 | 0.1500 | 1.079 1.0 0 0 0 1.9862 | -0.0360 | 0.2481
16.49 | 33.33 | 0.1500 | 1.079 1.0 0 0 0 2.0223 | -0.0264 | 0.2667
17.02 | 33.34 | 0.1500 | 1.079 1.0 0 0 0 2.0512 | -0.0187 | 0.2742
17.48 | 33.30 | 0.1499 | 1.078 1.0 0 0 0 2.0739 | -0.0090 | 0.2816
17.99 | 3315 | 0.1496 | 1.076 1.0 0 0 0 2.0851 | -0.0017 | 0.2877
18.48 | 33.35 | 0.1501 | 1.079 1.0 0 0 0 2.0893 | 0.0028 | 0.2943
19.02 | 33.33 | 0.1500 | 1.078 1.0 0 0 0 2.0821 | 0.0010 | 0.3043

Table C36. Aerodynamic Data Summary for Run 94 without TWICS.

Run No. oy Qosu Reus | NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou
-3.99 33.59 | 0.1506 | 1.081 1.52 0.79 0.0314 | 0.2852 | 0.9286 | -0.3985 | 0.1558
0.03 3322 | 0.1497 | 1.075 1.53 0.80 0.0319 | 0.2922 | 1.3454 | -0.4003 | 0.1699
2.01 3328 | 0.1499 | 1.076 1.53 0.79 0.0313 | 0.2895 | 1.5083 | -0.3845 | 0.1808
3.99 33.32 | 0.1500 | 1.077 1.52 0.78 0.0309 | 0.2848 | 1.6579 | -0.3645 | 0.1930
6.02 33.31 | 0.1500 | 1.076 1.52 0.79 0.0315 | 0.2886 | 1.8140 | -0.3408 | 0.2090
7.00 3320 | 0.1497 | 1.075 1.53 0.79 0.0315 | 0.2907 | 1.8987 | -0.3307 | 0.2201
8.01 33.28 | 0.1499 | 1.076 1.53 0.79 0.0313 | 0.2888 | 1.9764 | -0.3183 | 0.2302
9.00 33.38 | 0.1501 | 1.077 1.52 0.79 0.0312 | 0.2859 | 2.0463 | -0.3054 | 0.2392
9 10.00 | 33.33 | 0.1500 | 1.076 1.54 0.79 0.0317 | 0.2931 | 2.1282 | -0.2951 | 0.2504
11.01 33.30 | 0.1499 | 1.076 1.54 0.80 0.0319 | 0.2940 | 2.1973 | -0.2819 | 0.2606
(HELP-10C 12.01 3343 | 0.1502 | 1.078 1.54 0.79 0.0316 | 0.2911 | 2.2648 | -0.2683 | 0.2709
M.=0 15)’ 13.00 | 33.50 | 0.1504 | 1.079 1.55 0.80 0.0317 | 0.2923 | 2.3215 | -0.2542 | 0.2799
' 14.01 3317 | 0.1496 | 1.073 1.54 0.80 0.0320 | 0.2958 | 2.3786 | -0.2398 | 0.2909
15.01 33.37 | 0.1501 | 1.077 1.54 0.80 0.0319 | 0.2927 | 2.4292 | -0.2222 | 0.3017
1548 | 33.37 | 0.1501 | 1.077 1.54 0.79 0.0317 | 0.2926 | 2.4438 | -0.2142 | 0.3170
16.00 | 33.36 | 0.1501 | 1.076 1.54 0.79 0.0314 | 0.2907 | 2.4596 | -0.2063 | 0.3224
16.51 33.35 | 0.1500 | 1.076 1.54 0.80 0.0318 | 0.2936 | 2.4608 | -0.1981 | 0.3262
17.00 | 33.36 | 0.1501 | 1.076 1.55 0.80 0.0320 | 0.2944 | 2.4548 | -0.1906 | 0.3283
17.52 | 33.30 | 0.1499 | 1.075 1.55 0.80 0.0321 | 0.2964 | 2.4492 | -0.1836 | 0.3322
17.99 | 33.36 | 0.1501 | 1.076 1.53 0.79 0.0314 | 0.2891 | 2.3963 | -0.1862 | 0.3359
18.50 | 33.25 | 0.1498 | 1.075 1.53 0.78 0.0311 | 0.2879 | 2.3353 | -0.2230 | 0.3612
19.00 | 33.26 | 0.1498 | 1.075 1.53 0.79 0.0313 | 0.2892 | 2.3417 | -0.2147 | 0.3720

186




Table C37. Aerodynamic Data Summary for Run 95 without TWICS.

Run No.

Qy

Qeou

Re.

NPR

m

(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou

399 | 4518 | 0.1752 | 1.248 | 1.53 | 0.79 | 0.0234 | 0.1832 | 0.8189 | -0.3673 | 0.1519
003 | 4492 | 01746 | 1244 | 154 | 079 | 0.0235 | 0.1850 | 1.2520 | -0.3792 | 0.1628
201 | 4498 | 01748 | 1245 | 155 | 079 | 0.0233 | 0.1853 | 14201 | -0.3628 | 0.1728
401 | 4523 | 04753 | 1248 | 154 | 079 | 0.0236 | 0.1841 | 15765 | -0.3439 | 0.1839
6.00 | 4514 | 01751 | 1247 | 155 | 079 | 0.0236 | 0.1857 | 1.7322 | -0.3213 | 0.1991
700 | 4501 | 01748 | 1244 | 155 | 079 | 0.0232 | 0.1846 | 1.8171 | -0.3097 | 0.2099
801 | 4509 | 01750 | 1246 | 1.54 | 0.79 | 0.0233 | 0.1841 | 1.8944 | -0.2964 | 0.2196
9.02 | 4506 | 01749 | 1245 | 154 | 079 | 00233 | 0.1845 | 1.9679 | -0.2836 | 0.2290
o 10.00 | 4524 | 01753 | 1247 | 155 | 079 | 0.0233 | 0.1851 | 2.0407 | -0.2711 | 0.2382
11.01 | 4519 | 04752 | 1246 | 155 | 079 | 00232 | 0.1842 | 2.1114 | -0.2576 | 0.2484
(HELP-t0c, | 1201 | 4547 04752 | 1246 | 155 | 080 | 00237 | 0.1869 | 24750 | 02441 | 0.2582
M.=0475 | 1300 | 4493 04747 | 1242 | 155 | 079 | 00236 | 01875 | 22432 | -0.2306 | 02680
1399 | 4531 | 04754 | 1247 | 154 | 079 | 0.0234 | 0.1841 | 2.2054 | -0.2136 | 0.2771
1501 | 45.05 | 01749 | 1243 | 155 | 079 | 0.0231 | 0.1844 | 2.3490 | -0.1997 | 0.2877
1549 | 4512 | 04751 | 1245 | 156 | 080 | 0.0237 | 0.1879 | 2.3868 | -0.1920 | 0.2940
16.02 | 4511 | 04750 | 1244 | 155 | 079 | 0.0234 | 0.1861 | 2.3862 | -0.1820 | 0.3097
1649 | 45.08 | 01750 | 1.243 | 155 | 080 | 0.0237 | 0.1876 | 2.3939 | -0.1756 | 0.3141
17.02 | 4500 | 01748 | 1242 | 155 | 079 | 0.0236 | 0.1874 | 2.3965 | -0.1661 | 0.3177
17.50 | 45.03 | 0.1749 | 1.243 | 156 | 080 | 0.0236 | 0.1883 | 2.3906 | -0.1600 | 0.3203
18.01 | 45.09 | 01750 | 1.243 | 155 | 080 | 0.0236 | 0.1875 | 2.3486 | -0.1624 | 0.3252
1848 | 4510 | 01750 | 1.244 | 156 | 080 | 0.0238 | 0.1896 | 2.2094 | -0.1955 | 0.3457
19.02 | 4519 | 04752 | 1245 | 156 | 0.80 | 0.0236 | 0.1881 | 2.2870 | -0.1996 | 0.3656

Table C38. Aerodynamic Data Summary for Run 96 without TWICS.

Run No. ay Qosu Re.u NPR m
(Configuration) | (deg) | (osf) | M= | (x10 | (avg) | (bmis) | Cwe | Cre | CLe | Cmu | Cou

399 | 44.86 | 04751 | 1.267 | 1.0 0 0 0 | 0.2669 | -0.1852 | 0.1411
003 | 4474 | 01749 | 1264 | 1.0 0 0 0 | 07925 | -0.2242 | 0.1369
201 | 4472 | 01748 | 1262 | 1.0 0 0 0 | 09619 | -0.2002 | 0.1397
401 | 4477 | 04749 | 1263 | 1.0 0 0 0 | 11200 | -0.1914 | 0.1473
6.02 | 4468 | 01747 | 1261 | 1.0 0 0 0 | 1.2830 | -0.1695 | 0.1563
700 | 4465 | 01747 | 1260 | 1.0 0 0 0 | 1.3607 | -0.1589 | 0.1627
801 | 4473 | 01748 | 1260 | 1.0 0 0 0 | 14390 | -0.1465 | 0.1693
9.00 | 44.80 | 01750 | 1.261 | 1.0 0 0 0 | 15205 | -0.1371 | 0.1780
% 10.00 | 4473 | 01748 | 1.260 | 1.0 0 0 0 | 15978 | -0.1250 | 0.1865
11.01 | 4495 | 01753 | 1.262 | 1.0 0 0 0 | 16706 | -0.1127 | 0.1961
(AFC-of 1201 | 4492 | 04752 | 1261 | 1.0 0 0 0 | 1.7414 | -0.0982 | 0.2052
Moz0475) | 1298 | 4477 04749 | 1258 | 10 0 0 0 | 1.8052 | -0.0840 | 0.2138
' 1401 | 4496 | 01753 | 1.260 | 1.0 0 0 0 | 1.8673 | -0.0698 | 0.2248
1501 | 4451 | 01744 | 1254 | 1.0 0 0 0 | 1.9305 | -0.0560 | 0.2361
1549 | 44.86 | 01751 | 1.258 | 1.0 0 0 0 | 1.9602 | -0.0472 | 0.2410
16.02 | 44.88 | 01751 | 1.258 | 1.0 0 0 0 | 1.9889 | -0.0387 | 0.2473
1649 | 4457 | 04745 | 1253 | 1.0 0 0 0 | 20172 | -0.0297 | 0.2525
17.00 | 4469 | 01748 | 1.255 | 1.0 0 0 0 | 20518 | -0.0226 | 0.2724
1748 | 4455 | 04745 | 1252 | 1.0 0 0 0 | 20762 | -0.0144 | 0.2799
18.01 | 4490 | 04752 | 1257 | 1.0 0 0 0 | 20857 | -0.0089 | 0.2868
1848 | 44.80 | 01750 | 1.255 | 1.0 0 0 0 | 20922 | -0.0023 | 0.2932
18.98 | 4470 | 01748 | 1253 | 1.0 0 0 0 | 2082 | -0.0082 | 0.3023
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Table C39. Aerodynamic Data Summary for Run 97 without TWICS.

Run No. ay Qoou Re. NPR m
(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou

-3.99 | 45.00 | 01755 | 1.248 1.27 0.60 0.0138 | 0.1146 | 0.6594 | -0.3282 | 0.1457
0.03 4468 | 01748 | 1.243 1.27 0.60 0.0139 | 0.1154 | 1.1232 | -0.3553 | 0.1519
2.01 4427 | 01740 | 1.237 1.27 0.60 0.0140 | 0.1173 | 1.2956 | -0.3381 | 0.1620
4.01 4459 | 01746 | 1.242 1.26 0.59 0.0137 | 0.1143 | 1.4563 | -0.3195 | 0.1723
6.02 4455 | 01746 | 1.241 1.25 0.58 0.0130 | 0.1104 | 1.6035 | -0.2925 | 0.1852
7.00 4462 | 01747 | 1.242 1.24 0.57 0.0128 | 0.1088 | 1.6759 | -0.2798 | 0.1930
8.01 4477 | 01750 | 1.244 1.24 0.57 0.0128 | 0.1085 | 1.7534 | -0.2679 | 0.2023
9.00 4490 | 01753 | 1.246 1.24 0.57 0.0127 | 0.1079 | 1.8253 | -0.2520 | 0.2109
97 10.00 | 44.70 | 0.1749 | 1.242 1.25 0.57 0.0128 | 0.1086 | 1.8940 | -0.2390 | 0.2194
11.01 | 44.69 | 0.1748 | 1.242 1.25 0.57 0.0127 | 0.1084 | 1.9605 | -0.2227 | 0.2283
(HELP-10C, 12.01 | 44.91 | 0.1753 | 1.245 1.25 0.57 0.0127 | 0.1081 | 2.0210 | -0.2058 | 0.2370
M..=0.175) 13.00 | 44.83 | 0.1751 | 1.244 1.25 0.57 0.0126 | 0.1078 | 2.0841 | -0.1871 | 0.2466
14.01 | 44.70 | 0.1749 | 1.242 1.25 0.57 0.0127 | 0.1088 | 2.1486 | -0.1687 | 0.2572
15.01 | 44.90 | 0.1753 | 1.245 1.26 0.57 0.0128 | 0.1089 | 2.2005 | -0.1519 | 0.2677
1549 | 4471 | 0.1749 | 1.242 1.26 0.58 0.0131 | 0.1114 | 2.2327 | -0.1444 | 0.2730
16.00 | 44.64 | 01747 | 1.241 1.27 0.58 0.0133 | 0.1132 | 2.2633 | -0.1354 | 0.2784
16.49 | 44.66 | 0.1748 | 1.241 1.27 0.58 0.0134 | 0.1138 | 2.2742 | -0.1283 | 0.2956
17.02 | 4459 | 01746 | 1.239 1.28 0.59 0.0137 | 0.1157 | 2.2860 | -0.1211 | 0.3006
1750 | 44.96 | 01754 | 1.243 1.28 0.59 0.0136 | 0.1142 | 2.2843 | -0.1124 | 0.3042
17.99 | 44.83 | 01751 | 1.242 1.28 0.59 0.0137 | 0.1153 | 2.2685 | -0.1085 | 0.3076
18.48 | 44.85 | 01752 | 1.242 1.28 0.58 0.0133 | 0.1135 | 2.2081 | -0.1422 | 0.3286
19.02 | 4490 | 01753 | 1.243 1.28 0.59 0.0136 | 0.1144 | 2.2014 | -0.1493 | 0.3476

Table C40. Aerodynamic Data Summary for Run 98 without TWICS.

Run No. ay Qosu Re. NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou

-3.99 58.26 | 0.2003 | 1.406 1.12 0.43 0.0059 | 0.0496 | 0.4490 | -0.2612 | 0.1335
0.03 5799 | 0.1998 | 1.401 1.12 0.43 0.0059 | 0.0499 | 0.9213 | -0.2876 | 0.1297
2.01 58.08 | 0.2000 | 1.402 1.12 0.43 0.0059 | 0.0495 | 1.1029 | -0.2735 | 0.1387
4.01 57.87 | 0.1996 | 1.400 1.12 0.43 0.0059 | 0.0498 | 1.2720 | -0.2522 | 0.1496
6.02 57.86 | 0.1996 | 1.401 1.12 0.42 0.0057 | 0.0488 | 1.4171 | -0.2231 | 0.1603
7.00 58.04 | 0.1999 | 1.402 1.1 0.41 0.0053 | 0.0467 | 1.4822 | -0.2080 | 0.1657
8.01 57.72 | 0.1993 | 1.398 1.1 0.41 0.0055 | 0.0476 | 1.5647 | -0.1974 | 0.1746
9.00 58.01 | 0.1999 | 1.401 1.1 0.41 0.0054 | 0.0473 | 1.6412 | -0.1841 | 0.1831
10.00 | 57.86 | 0.1996 | 1.399 1.12 0.41 0.0054 | 0.0475 | 1.7126 | -0.1688 | 0.1922
98 11.01 58.16 | 0.2001 | 1.402 1.12 0.41 0.0053 | 0.0469 | 1.7857 | -0.1518 | 0.2025
12.01 58.06 | 0.1999 | 1.401 1.12 0.41 0.0054 | 0.0475 | 1.8548 | -0.1377 | 0.2125
(HELP-10C) 13.00 | 5811 | 0.2000 | 1.401 1.13 0.42 0.0056 | 0.0487 | 1.9258 | -0.1235 | 0.2235
14.01 57.86 | 0.1996 | 1.398 1.13 0.43 0.0058 | 0.0500 | 1.9935 | -0.1086 | 0.2341
15.01 58.04 | 0.1999 | 1.400 1.14 0.43 0.0060 | 0.0509 | 2.0531 | -0.0940 | 0.2455
1549 | 5822 | 0.2002 | 1.402 1.14 0.44 0.0060 | 0.0509 | 2.0796 | -0.0866 | 0.2502
16.00 | 58.19 | 0.2002 | 1.401 1.14 0.43 0.0060 | 0.0509 | 2.1098 | -0.0768 | 0.2558
16.49 | 57.96 | 0.1998 | 1.399 1.14 0.44 0.0061 | 0.0514 | 2.1382 | -0.0663 | 0.2615
17.02 | 57.94 | 0.1998 | 1.397 1.13 0.43 0.0059 | 0.0505 | 2.1526 | -0.0579 | 0.2796
1750 | 58.13 | 0.2001 | 1.399 1.12 0.41 0.0054 | 0.0476 | 2.1563 | -0.0473 | 0.2842
18.01 58.25 | 0.2003 | 1.401 1.12 0.41 0.0054 | 0.0474 | 2.1602 | -0.0429 | 0.2905
18.48 | 58.15 | 0.2002 | 1.399 1.12 0.41 0.0054 | 0.0477 | 2.1288 | -0.0507 | 0.2974
19.02 | 58.01 | 0.1999 | 1.397 1.12 0.41 0.0054 | 0.0476 | 2.1031 | -0.0854 | 0.3276
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Table C41. Aerodynamic Data Summary for Run 101 without TWICS.

Run No.

Qy

Qeou

Re.

NPR

m

(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou
-3.99 | 58.05 | 02002 | 1411 1.92 1.05 0.0318 | 0.2069 | 0.8769 | -0.3828 | 0.1536
0.01 57.84 | 0.1998 | 1.401 2.09 1.16 0.0354 | 0.2504 | 1.3303 | -0.4018 | 0.1690
2.01 57.83 | 0.1998 | 1.401 2.08 1.16 0.0354 | 0.2505 | 1.4918 | -0.3859 | 0.1796
4.01 57.90 | 0.1999 | 1.39%5 | 2.07 1.15 0.0347 | 0.2460 | 1.6527 | -0.3660 | 0.1918
6.00 5751 | 01992 | 1.390 | 2.08 1.16 0.0356 | 0.2531 | 1.8075 | -0.3445 | 0.2086
7.02 57.93 | 0.2000 | 1.39%4 | 2.01 1.16 0.0365 | 0.2407 | 1.8750 | -0.3291 | 0.2171
8.01 57.87 | 01999 | 1.388 | 1.94 1.08 0.0326 | 0.2166 | 1.9398 | -0.3125 | 0.2256
9.02 57.77 | 01997 | 1.386 | 1.94 1.08 0.0328 | 0.2180 | 2.0147 | -0.3009 | 0.2364
10.00 | 57.61 | 0.1994 | 1.384 | 1.94 1.08 0.0330 | 0.2190 | 2.0872 | -0.2897 | 0.2455
101 11.01 | 58.02 | 0.2002 | 1.389 | 1.93 1.07 0.0320 | 0.2123 | 2.1523 | -0.2748 | 0.2550
12.02 | 58.13 | 0.2004 | 1.387 | 2.01 1.11 0.0333 | 0.2302 | 2.2403 | -0.2664 | 0.2683
(HELP-10C*) 13.00 | 57.83 | 0.1998 | 1.383 | 2.04 1.13 0.0341 | 0.2394 | 2.3084 | -0.2560 | 0.2786
13.99 | 57.99 | 0.2001 | 1.384 | 2.06 1.14 0.0347 | 0.2440 | 2.3653 | -0.2430 | 0.2888
15.01 | 58.04 | 0.2002 | 1.385 | 210 1.16 0.0350 | 0.2519 | 2.4365 | -0.2282 | 0.3013
1549 | 57.83 | 0.1998 | 1.382 | 2.03 1.16 0.0362 | 0.2446 | 2.4469 | -0.2154 | 0.3035
16.02 | 57.76 | 0.1997 | 1.380 | 2.10 1.16 0.0353 | 0.2539 | 2.4493 | -0.2139 | 0.3194
16.51 | 58.10 | 0.2003 | 1.383 | 1.92 1.01 0.0289 | 0.2015 | 2.4200 | -0.1943 | 0.3180
17.00 | 57.94 | 0.2000 | 1.381 1.96 1.08 0.0324 | 0.2200 | 2.4238 | -0.1896 | 0.3221
17.50 | 58.03 | 0.2002 | 1.382 | 1.95 1.09 0.0331 | 0.2195 | 2.4100 | -0.1822 | 0.3236
17.99 | 57.89 | 0.1999 | 1.379 | 1.94 1.07 0.0323 | 0.2159 | 2.3567 | -0.1890 | 0.3303
1852 | 57.82 | 0.1998 | 1.378 | 1.94 1.07 0.0323 | 0.2166 | 2.3116 | -0.2186 | 0.3542
19.00 | 58.01 | 0.2001 | 1.380 | 2.00 1.10 0.0327 | 0.2275 | 2.3174 | -0.2233 | 0.3709
Table C42. Aerodynamic Data Summary for Run 102 without TWICS.
Run No. y Qosu Re.u NPR m

(Configuration) | (deq) | (psf) | M= | x109) | (avg) | (Iomis) Cuu | Cau | CLu | Cmu | Cou
-399 | 57.88 | 0.1999 | 1.369 | 150 | 0.644 [ 0.0128 | 0.1007 | 0.7301 | -0.3431 | 0.1498
0.03 58.13 | 0.2004 | 1.368 | 1.59 | 0.707 | 0.0152 | 0.1165 | 1.1994 | -0.3712 | 0.1596
0.03 57.92 | 0.2000 | 1.364 | 159 | 0.706 | 0.0152 | 0.1170 | 1.1996 | -0.3720 | 0.1593
2.01 58.06 | 0.2002 | 1.364 | 1.53 | 0.665 | 0.0136 | 0.1057 | 1.3483 | -0.3512 | 0.1693
4.03 5790 | 01999 | 1.359 | 1.61 0.714 | 0.0155 | 0.1201 | 1.5360 | -0.3397 | 0.1842
6.02 57.75 | 01997 | 1.357 | 162 | 0.719 | 0.0157 | 0.1219 | 1.6876 | -0.3180 | 0.1977
7.00 57.92 | 0.2000 | 1.359 | 149 [ 0.721 | 0.0161 | 0.1123 | 1.7347 | -0.2991 | 0.2026
7.00 57.77 | 01997 | 1.357 | 144 | 0618 | 0.0120 | 0.0936 | 1.7198 | -0.2963 | 0.2009
8.01 57.95 | 0.2000 | 1.358 | 1.66 0.74 0.0164 | 0.1283 | 1.8635 | -0.2979 | 0.2184

9.02 58.18 | 0.2005 | 1.356 | 1.55 | 0.701 | 0.0150 | 0.1129 | 1.9037 | -0.2762 | 0.2211
102 10.02 | 57.91 | 0.2000 | 1.352 | 1.57 | 0.715 | 0.0156 | 0.1173 | 1.9817 | -0.2643 | 0.2345
11.01 | 57.79 | 0.1998 | 1.350 | 1.46 | 0.647 | 0.0131 | 0.0993 | 2.0141 | -0.2408 | 0.2382
(HELP-10C*) 12.01 | 5819 | 0.2005 | 1.354 | 1.46 | 0.664 | 0.0138 | 0.1011 | 2.0812 | -0.2264 | 0.2463
13.00 | 58.07 | 0.2003 | 1.352 | 1.47 | 0.653 | 0.0133 | 0.0999 | 2.1433 | -0.2124 | 0.2564
14.01 | 57.87 | 0.1999 | 1.350 | 1.48 | 0.653 | 0.0133 | 0.1014 | 2.2083 | -0.1972 | 0.2663
156.01 | 58.09 | 0.2003 | 1.352 | 1.57 | 0.716 | 0.0157 | 0.1174 | 2.2883 | -0.1912 | 0.2802
1549 | 5811 | 0.2004 | 1.352 | 1.47 | 0.652 | 0.0133 | 0.1000 | 2.2834 | -0.1702 | 0.2795
16.02 | 57.92 | 0.2000 | 1.349 | 1.47 | 0.655 | 0.0134 | 0.1009 | 2.2910 | -0.1619 | 0.2949
1649 | 57.86 | 0.1999 | 1.346 | 1.58 | 0.714 | 0.0157 | 0.1183 | 2.3371 | -0.1663 | 0.3044
17.00 | 57.88 | 0.1999 | 1.347 | 1.58 | 0.717 | 0.0158 | 0.1187 | 2.3416 | -0.1587 | 0.3083
17.50 | 58.02 | 0.2002 | 1.348 | 1.47 | 0.655 | 0.0134 | 0.1009 | 2.3064 | -0.1376 | 0.3072
18.01 | 57.88 | 0.1999 | 1.347 | 1.48 | 0.656 | 0.0134 | 0.1016 | 2.2772 | -0.1359 | 0.3126

18.50 | 57.79 | 0.1998 | 1.345 | 1.48 | 0.658 | 0.0135 | 0.1023 | 2.2213 | -0.1715 | 0.3341
19.00 | 57.97 | 02001 | 1.347 | 1.58 | 0.719 | 0.0158 | 0.1193 | 2.2375 | -0.1871 | 0.3546
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Table C43. Aerodynamic Data Summary for Run 103 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C#,u C;;’u CLu Cmu Cou

399 | 57.92 | 02001 | 1338 | 232 | 130 | 0.0399 | 0.3152 | 0.9807 | -0.4189 | 0.1533
001 | 5804 | 02003 | 1339 | 227 | 127 | 00392 | 0.3012 | 1.3638 | -0.4146 | 0.1692
201 | 5767 | 01996 | 1334 | 227 | 126 | 0039 | 0.3036 | 15316 | -0.3991 | 0.1837
401 | 5784 | 01999 | 1.335 | 229 | 127 | 0.0391 | 03055 | 1.6934 | -0.3809 | 0.1973
6.00 | 5767 | 01996 | 1333 | 229 | 127 | 00394 | 0.3082 | 1.8481 | -0.3597 | 0.2138
700 | 57.83 | 01999 | 1335 | 232 | 128 | 00391 | 0.3120 | 1.9364 | -0.3515 | 0.2248
801 | 5778 | 01998 | 1333 | 232 | 129 | 0.0395 | 0.3160 | 2.0170 | -0.3398 | 0.2360
103 9.00 | 57.84 | 02000 | 1333 | 245 | 139 | 00429 | 0.3583 | 21197 | -0.3387 | 0.2487
.| 1000 | 57.66 [0.1996 | 1331 | 246 | 1.38 | 0.0428 | 0.3598 | 21972 | 0.3277 | 0.2611
(HELP-10C%) | 4101 | 5796 | 02002 | 1.334 | 245 | 1.38 | 0.0426 | 0.3567 | 2.2653 | -0.3138 | 0.2703
1201 | 57.89 | 02000 | 1.333 | 247 | 140 | 0.0434 | 0.3639 | 2.3360 | -0.3004 | 0.2820
1300 | 57.46 | 01993 | 1.328 | 247 | 140 | 0.0434 | 0.3675 | 2.3944 | -0.2881 | 0.2910
1401 | 5791 | 02001 | 1.333 | 245 | 140 | 0.0435 | 0.3506 | 2.4391 | -0.2732 | 0.2998
1501 | 5811 | 02004 | 1.335 | 229 | 129 | 0.0395 | 0.3098 | 2.4760 | -0.2451 | 0.3073
1549 | 5811 | 02004 | 1.335 | 230 | 129 | 0.0395 | 0.3106 | 2.4933 | -0.2376 | 0.3119
16.02 | 57.86 | 02000 | 1.331 | 235 | 128 | 0.0382 | 0.3158 | 2.4957 | -0.2350 | 0.3253

Table C44. Aerodynamic Data Summary for Run 104 without TWICS.

Run No. Qoou M Res | NPR m

Qu
(Configuration) | (deg) | (psf) (x109) | (avg) | (Ibmls) Cuw | Cru Cru Cna Cou

0.01 5754 | 01997 | 1359 | 155 | 0.714 | 0.0156 | 0.1161 | 1.1839 | -0.3715 | 0.1513
104 4.01 57.62 | 01999 | 1360 | 148 | 0.664 | 0.0137 | 0.1032 | 1.4958 | -0.3337 | 0.1756
8.01 5742 | 01995 | 1357 | 1.55 | 0.706 | 0.0154 | 0.1153 | 1.8293 | -0.2924 | 0.2108
(HELP-10C") 1202 | 57.78 | 0.2001 | 1.360 | 1.49 | 0.665 | 0.0137 | 0.1037 | 2.0884 | -0.2333 | 0.2457
16.02 | 57.71 | 0.2000 | 1.358 | 1.55 | 0.705 | 0.0153 | 0.1142 | 2.3327 | -0.1733 | 0.2856
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Table C45. Aerodynamic Data Summary for Run 106 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou
-3.99 58.21 | 0.2003 | 1.457 1.46 0.677 ] 0.0136 | 0.0996 | 0.7057 | -0.3379 | 0.1453

0.01 58.01 | 0.1999 | 1.453 1.46 0.677 ] 0.0137 | 0.1004 | 1.1550 | -0.3621 | 0.1531
2.01 58.06 | 0.2000 | 1.451 1.52 0.719 ] 0.0153 | 0.1113 | 1.3466 | -0.3470 | 0.1645
4.03 58.04 | 0.2000 | 1.450 1.46 0.67 0.0135 | 0.0994 | 1.4919 | -0.3263 | 0.1747
6.02 57.71 | 0.1994 | 1.445 1.46 0.665 | 0.0133 | 0.0995 | 1.6475 | -0.3041 | 0.1889
6.98 58.09 | 0.2001 | 1.448 1.52 0.71 0.0150 | 0.1099 | 1.7415 | -0.2965 | 0.1993
8.01 58.26 | 0.2004 | 1.450 1.46 0.667 ] 0.0133 | 0.0989 | 1.8063 | -0.2796 | 0.2072
9.00 57.89 | 0.1997 | 1.444 1.47 0.668 | 0.0135 | 0.1001 | 1.8791 | -0.2652 | 0.2163
10.00 | 57.97 | 0.1999 | 1.443 1.51 0.699 | 0.0147 | 0.1081 | 1.9648 | -0.2562 | 0.2269
106 10.99 | 57.74 | 0.1994 | 1.439 1.45 0.649 | 0.0129 | 0.0968 | 2.0135 | -0.2374 | 0.2335
12.01 57.99 | 0.1999 | 1.442 1.46 0.651 ] 0.0129 | 0.0969 | 2.0791 | -0.2218 | 0.2437
(HELP-10C#) 13.00 | 57.86 | 0.1997 | 1.439 1.51 0.692 | 0.0145 | 0.1072 | 2.1653 | -0.2132 | 0.2556
13.99 | 5810 | 0.2001 | 1.440 1.45 0.642 ] 0.0126 | 0.0950 | 2.2032 | -0.1903 | 0.2620
15.01 58.19 | 0.2002 | 1.441 1.46 0.642 ] 0.0126 | 0.0950 | 2.2533 | -0.1751 | 0.2729
1549 | 5816 | 0.2002 | 1.439 1.51 0.684 | 0.0142 | 0.1051 | 2.2946 | -0.1724 | 0.2795

16.02 | 57.96 | 0.1998 | 1.437 1.46 0.641 ] 0.0127 | 0.0956 | 2.3125 | -0.1550 | 0.2831
16.51 58.05 | 0.2000 | 1.437 1.46 0.643 | 0.0127 | 0.0959 | 2.3247 | -0.1460 | 0.2869
17.00 | 58.15 | 0.2002 | 1.436 1.51 0.676 | 0.0140 | 0.1041 | 2.3305 | -0.1479 | 0.3044
1752 | 57.83 | 0.1996 | 1.431 1.45 0.632 | 0.0124 | 0.0942 | 2.3131 | -0.1305 | 0.3058
17.99 | 58.01 | 0.1999 | 1.432 1.46 0.634 | 0.0125 | 0.0944 | 2.2912 | -0.1287 | 0.3095
18.50 | 57.94 | 0.1998 | 1.431 1.51 0.675 | 0.0140 | 0.1047 | 2.2410 | -0.1701 | 0.3328
19.00 | 57.74 | 0.1995 | 1.427 1.45 0.632 | 0.0125 | 0.0946 | 2.2167 | -0.1666 | 0.3472

Table C46. Aerodynamic Data Summary for Run 107 without TWICS.
Run No. ay Qosu Re. NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou
-3.99 58.17 | 0.2002 | 1.412 1.24 0.511 ] 0.0084 | 0.0650 | 0.5792 | -0.2995 | 0.1387
0.01 58.16 | 0.2002 | 1.410 1.24 0.507 ] 0.0083 | 0.0644 | 1.0386 | -0.3257 | 0.1410
2.01 57.84 | 0.1996 | 1.405 1.27 0.533 ] 0.0091 | 0.0701 | 1.2435 | -0.3184 | 0.1540
4.01 58.04 | 0.2000 | 1.406 1.24 0.503 | 0.0082 | 0.0642 | 1.3833 | -0.2903 | 0.1625
6.02 5793 | 0.1998 | 1.404 1.24 0.505 | 0.0083 | 0.0647 | 1.5415 | -0.2694 | 0.1760
7.00 5793 | 0.1998 | 1.403 1.27 0.528 | 0.0090 | 0.0695 | 1.6359 | -0.2669 | 0.1860
7.99 58.02 | 0.1999 | 1.402 1.24 0.503 | 0.0082 | 0.0645 | 1.6972 | -0.2474 | 0.1916
9.00 58.13 | 0.2002 | 1.403 1.25 0.506 | 0.0083 | 0.0648 | 1.7709 | -0.2336 | 0.2010
10.00 | 58.16 | 0.2002 | 1.403 1.28 0.531 ] 0.0091 | 0.0698 | 1.8643 | -0.2277 | 0.2138
107 11.01 57.92 | 0.1998 | 1.399 1.25 0.503 | 0.0082 | 0.0648 | 1.9075 | -0.2019 | 0.2192
11.99 | 57.85 | 0.199 | 1.397 1.25 0.503 | 0.0082 | 0.0651 | 1.9720 | -0.1862 | 0.2275
(HELP-10C#) 13.00 | 58.04 | 0.2000 | 1.399 1.28 0.531 ] 0.0091 | 0.0702 | 2.0540 | -0.1786 | 0.2404
13.99 | 58.08 | 0.2000 | 1.399 1.25 0.503 | 0.0082 | 0.0648 | 2.0941 | -0.1505 | 0.2471
15.01 58.11 | 0.2001 | 1.399 1.25 0.506 | 0.0083 | 0.0652 | 2.1476 | -0.1331 | 0.2589
1549 | 5810 | 0.2001 | 1.398 1.29 0.533 ] 0.0091 | 0.0706 | 2.1916 | -0.1334 | 0.2664

16.02 | 57.88 | 0.1997 | 1.393 1.28 0.531 ] 0.0091 | 0.0707 | 2.2292 | -0.1214 | 0.2721
16.51 58.02 | 0.1999 | 1.39%4 1.25 0.501 | 0.0081 | 0.0647 | 2.2121 | -0.1033 | 0.2847
17.00 | 57.92 | 0.1998 | 1.393 1.29 0.533 | 0.0091 | 0.0711 | 2.2469 | -0.1063 | 0.2933
1752 | 58.13 | 0.2001 | 1.394 1.25 0.505 | 0.0082 | 0.0652 | 2.2323 | -0.0892 | 0.2954
17.99 | 58.09 | 0.2001 | 1.394 1.27 0.506 | 0.0082 | 0.0661 | 2.2308 | -0.0873 | 0.3009

18.48 | 58.08 | 0.2000 | 1.393 1.29 0.534 ] 0.0091 | 0.0711 | 2.1848 | -0.1235 | 0.3191
19.02 | 57.88 | 0.1997 | 1.390 1.26 0.508 | 0.0083 | 0.0663 | 2.1558 | -0.1281 | 0.3372
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Table C47. Aerodynamic Data Summary for Run 108 without TWICS.

Run No.

ay

Qeou

Re.

NPR

m

(Configuration) | (deg) | (psf) | M= | (x109 | (avg) | (bmis) | Cwe | Crv | CLe | Cmu | Cou
-3.99 | 58.15 | 0.2002 | 1.388 1.11 0.367 | 0.00447 | 0.0421 | 0.4360 | -0.2487 | 0.1319
-0.01 58.08 | 0.2001 | 1.385 1.11 0.367 | 0.00448 | 0.0422 | 0.9038 | -0.2756 | 0.1268
2.01 58.04 | 0.2000 | 1.384 1.11 0.366 | 0.00446 | 0.0421 | 1.0891 | -0.2620 | 0.1356
4.01 57.93 | 0.1998 | 1.382 1.11 0.366 | 0.00447 | 0.0423 | 1.2591 | -0.2413 | 0.1469
6.02 58.07 | 0.2000 | 1.384 1.11 0.367 | 0.00449 | 0.0424 | 1.4133 | -0.2176 | 0.1590
6.99 58.14 | 0.2002 | 1.384 1.12 0.367 | 0.00448 | 0.0423 | 1.4852 | -0.2069 | 0.1651
8.01 57.81 | 0.199% | 1.379 1.12 0.367 | 0.00451 | 0.0428 | 1.5689 | -0.1953 | 0.1740
8.98 58.00 | 0.1999 | 1.381 1.12 0.368 | 0.00452 | 0.0427 | 1.6423 | -0.1825 | 0.1825
10.00 | 57.96 | 0.1998 | 1.380 1.12 0.366 | 0.00447 | 0.0426 | 1.7181 | -0.1677 | 0.1925
108 11.01 | 58.02 | 0.1999 | 1.380 1.11 0.346 | 0.00401 | 0.0398 | 1.7736 | -0.1452 | 0.2003
11.99 | 58.07 | 0.2000 | 1.379 1.12 0.357 | 0.00426 | 0.0413 | 1.8492 | -0.1341 | 0.2103
(HELP-10C%) 13.00 | 58.09 | 0.2001 | 1.378 1.13 0.378 | 0.00476 | 0.0443 | 1.9302 | -0.1250 | 0.2226
14.00 | 58.22 | 0.2003 | 1.380 1.11 0.353 | 0.00416 | 0.0406 | 1.9761 | -0.0999 | 0.2309
14.99 | 58.20 | 0.2003 | 1.379 1.12 0.354 | 0.00418 | 0.0409 | 2.0365 | -0.0856 | 0.2425
1549 | 58.05 | 0.2000 | 1.377 1.13 0.378 | 0.00476 | 0.0444 | 2.0784 | -0.0825 | 0.2494
16.02 | 57.87 | 0.1997 | 1.374 1.12 0.355 | 0.00423 | 0.0414 | 2.0964 | -0.0671 | 0.2534
16.49 | 58.19 | 0.2002 | 1.377 113 0.378 | 0.00475 | 0.0443 | 2.1377 | -0.0634 | 0.2609
16.98 | 58.03 | 0.2000 | 1.375 1.12 0.356 | 0.00424 | 0.0414 | 2.1447 | -0.0531 | 0.2773
1752 | 57.95 | 0.1998 | 1.374 1.12 0.357 | 0.00427 | 0.0416 | 2.1570 | -0.0460 | 0.2840
17.99 | 58.24 | 0.2003 | 1.377 1.14 0.378 | 0.00474 | 0.0444 | 2.1647 | -0.0464 | 0.28%4
18.50 | 57.92 | 0.1998 | 1.372 1.12 0.355 | 0.00422 | 0.0414 | 2.1249 | -0.0492 | 0.2972
19.00 | 57.98 | 0.1999 | 1.372 1.14 0.38 | 0.00481 | 0.0449 | 2.1076 | -0.0903 | 0.3265
Table C48. Aerodynamic Data Summary for Run 109 without TWICS.
Run No. ay Qosu Re. NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou
-3.99 58.08 | 0.2001 | 1.367 | 2.50 1.39 0.0423 | 0.3610 | 1.0289 | -0.4300 | 0.1538
0.03 57.76 | 0.1995 | 1.362 2.52 1.41 0.0435 | 0.3723 | 1.4245 | -0.4232 | 0.1705
2.02 5798 | 01999 | 1.365 | 240 1.33 0.0404 | 0.3325 | 1.5645 | -0.4008 | 0.1816
4.01 5790 | 0.1998 | 1.363 2.53 1.42 0.0439 | 0.3756 | 1.7499 | -0.3888 | 0.1974
6.00 58.18 | 0.2003 | 1.366 2.41 1.33 0.0404 | 0.3341 | 1.8785 | -0.3599 | 0.2124
7.00 58.01 | 0.2000 | 1.364 2.53 1.42 0.0437 | 0.3747 | 1.9849 | -0.3555 | 0.2260
8.01 58.02 | 0.2000 | 1.364 2.41 1.33 0.0404 | 0.3345 | 2.0407 | -0.3385 | 0.2345
8.98 57.85 | 0.1997 | 1.362 242 1.34 0.0408 | 0.3392 | 2.1196 | -0.3285 | 0.2457
10.00 | 58.18 | 0.2002 | 1.365 | 2.54 1.42 0.0436 | 0.3759 | 2.2154 | -0.3234 | 0.2587
109 11.01 58.19 | 0.2003 | 1.365 2.41 1.33 0.0403 | 0.3340 | 2.2627 | -0.3023 | 0.2668
11.99 | 57.73 | 0.1995 | 1.360 242 1.34 0.0410 | 0.3411 | 2.3345 | -0.2905 | 0.2778
(HELP-10C#) 13.00 | 58.18 | 0.2003 | 1.364 2.54 1.44 0.0441 | 0.3793 | 2.4127 | -0.2840 | 0.2903
14.01 57.92 | 0.1998 | 1.361 242 1.35 0.0410 | 0.3405 | 2.4408 | -0.2632 | 0.2979
14.99 | 58.07 | 0.2001 | 1.363 243 1.35 0.0409 | 0.3408 | 2.5081 | -0.2442 | 0.3097
1549 | 5823 | 0.2004 | 1.364 2.54 1.43 0.0435 | 0.3762 | 2.5500 | -0.2446 | 0.3173
16.02 | 58.14 | 0.2002 | 1.363 242 1.34 0.0404 | 0.3377 | 2.5146 | -0.2317 | 0.3276
16.49 | 57.72 | 0.1995 | 1.358 242 1.35 0.0408 | 0.3425 | 2.5150 | -0.2266 | 0.3308
17.00 | 58.10 | 0.2001 | 1.362 | 2.53 1.43 0.0438 | 0.3765 | 2.5171 | -0.2254 | 0.3347

1752 | 5817 | 0.2003 | 1.362 | 242 1.35 0.0406 | 0.3378 | 2.4785 | -0.2115 | 0.3341
17.99 | 58.09 | 0.2001 | 1.361 2.54 1.43 0.0436 | 0.3765 | 2.4312 | -0.2335 | 0.3437

18.50 | 58.00 | 0.2000 | 1.360 | 2.41 1.34 0.0404 | 0.3364 | 2.3808 | -0.2485 | 0.3641
19.00 | 58.08 | 0.2001 | 1.360 | 2.46 1.37 0.0415 | 0.3510 | 2.3887 | -0.2413 | 0.3757
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Table C49. Aerodynamic Data Summary for Run 110 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C#,u C;;’u CLu Cmu Cou

-4.01 | 58.06 | 0.2001 | 1.358 | 2.08 113 | 0.0336 | 0.2457 | 0.9215 | -0.3928 | 0.1520
003 | 57.88 | 0.1998 | 1.356 | 1.99 1.08 | 0.0323 | 0.2250 | 1.3096 | -0.3914 | 0.1642
202 | 5812 | 02002 | 1.358 | 2.09 114 | 0.0338 | 0.2475 | 1.5002 | -0.3805 | 0.1768
4.01 58.14 | 0.2002 | 1.358 | 2.00 1.09 | 0.0322 | 0.2256 | 1.6385 | -0.3582 | 0.1883
6.02 | 57.96 | 0.1999 | 1.356 | 2.00 1.09 | 0.0327 | 0.2288 | 1.7916 | -0.3342 | 0.2042
7.00 | 58.08 | 02001 | 1.358 | 2.10 114 | 0.0341 | 0.2500 | 1.8972 | -0.3297 | 0.2174
799 | 58.06 | 02001 | 1.357 | 2.00 1.09 | 0.0322 | 0.2270 | 1.9556 | -0.3131 | 0.2249
9.00 | 58.06 | 0.2001 | 1.357 | 2.01 110 | 0.0326 | 0.2298 | 2.0353 | -0.3018 | 0.2357
10.00 | 58.05 | 0.2000 | 1.356 | 2.02 1.1 0.0330 | 0.2334 | 2.1088 | -0.2891 | 0.2464
110 1099 | 57.94 | 01999 | 1.355 | 2.02 1.11 0.0331 | 0.2346 | 2.1797 | -0.2765 | 0.2561
1201 | 57.97 | 01999 | 1.355 | 2.02 1.1 0.0331 | 0.2345 | 2.2454 | -0.2633 | 0.2669
(HELP-10C" 13.00 | 57.78 | 0.199% | 1.352 | 2.03 1.1 0.0331 | 0.2370 | 2.3124 | -0.2511 | 0.2768
1399 | 5816 | 0.2003 | 1.357 | 2.03 112 | 0.0335 | 0.2360 | 2.3610 | -0.2361 | 0.2861
15.01 | 57.94 | 01998 | 1.354 | 2.06 112 | 0.0332 | 0.2417 | 2.4346 | -0.2214 | 0.2995
1549 | 5832 | 0.2005 | 1.359 | 2.10 115 | 0.0339 | 0.2492 | 2.4623 | -0.2138 | 0.3046
16.02 | 57.88 | 0.1997 | 1.354 | 2.00 110 | 0.0328 | 0.2307 | 2.4362 | -0.2013 | 0.3164
16.49 | 58.07 | 0.2001 | 1.356 | 2.01 110 | 0.0327 | 0.2304 | 2.4395 | -0.1938 | 0.3192
17.00 | 57.87 | 0.1997 | 1.353 | 2.08 113 | 0.0334 | 0.2466 | 2.4500 | -0.1931 | 0.3245
1750 | 57.95 | 0.1999 | 1.354 | 2.03 114 | 0.0345 | 0.2410 | 2.4237 | -0.1832 | 0.3249
1799 | 5793 | 01998 | 1.353 | 1.98 1.09 | 0.0324 | 0.2262 | 2.3691 | -0.1843 | 0.3290
18.50 | 58.04 | 0.2000 | 1.354 | 2.1 116 | 0.0347 | 0.2553 | 2.3317 | -0.2251 | 0.3545
19.00 | 57.90 | 0.1998 | 1.352 | 2.00 1.09 [ 0.0325 | 0.2291 | 2.3193 | -0.2212 | 0.3704

Table C50. Aerodynamic Data Summary for Run 111 without TWICS.

Run No. Qoou Y Re NPR m

(21]
(Configuration) (de%) (psf) (X 1 06) (an) (Ibm/s) C/t,u C;z,u CLu Cmu Cou

0.01 58.12 | 0.2002 | 1.355 | 2.03 090 | 0.0261 | 0.1901 | 1.2355 | -0.3282 | 0.1630
111 4.01 58.34 | 0.2006 | 1.357 | 2.12 095 ] 0.0278 | 0.2080 | 1.5798 | -0.2979 | 0.1871
8.01 57.68 | 0.1994 | 1.349 | 2.02 0.89 ] 0.0260 | 0.1893 | 1.8876 | -0.2526 | 0.2227
(HELP-8C") 1201 | 5822 | 0.2004 | 1.355 | 2.14 095 | 0.0276 | 0.2106 | 2.1983 | -0.2087 | 0.2660
16.00 | 57.92 | 0.1998 | 1.351 | 2.03 090 ] 0.0262 | 0.1911 | 2.3756 | -0.1428 | 0.3132
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Table C51. Aerodynamic Data Summary for Run 113 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

Cy,u C;;’u CLu Cmu Cou

-3.99 | 5884 | 0.2001 | 1.481 | 243 112 | 0.0324 | 0.2725 | 0.8998 | -0.3415 | 0.1584
-0.01 | 5868 |0.1999 | 1.476 | 2.52 114 | 0.0323 | 0.2882 | 1.3211 | -0.3464 | 0.1717
2.01 58.68 | 0.1999 | 1476 | 243 112 | 0.0325 | 0.2725 | 1.4734 | -0.3278 | 0.1824
4.01 58.70 | 0.1999 | 1472 | 247 114 | 0.0336 | 0.2839 | 1.6394 | -0.3110 | 0.1962
6.02 | 58.80 | 0.2001 | 1.472 | 2.41 1.09 | 0.0310 | 0.2629 | 1.7852 | -0.2872 | 0.2120
700 | 58.36 | 0.1993 | 1.466 | 2.42 1.09 | 0.0314 | 0.2672 | 1.8702 | -0.2770 | 0.2225
8.01 58.51 | 0199 | 1459 | 2.52 113 | 0.0321 | 0.2873 | 1.9712 | -0.2695 | 0.2354
9.00 | 59.14 | 0.2007 | 1.466 | 2.44 1.1 0.0315 | 0.2687 | 2.0318 | -0.2576 | 0.2440
10.00 | 58.76 | 0.2000 | 1.461 | 2.44 1.1 0.0318 | 0.2709 | 2.1070 | -0.2450 | 0.2550
113 11.01 | 59.01 | 0.2004 | 1.463 | 242 1.09 | 0.0310 | 0.2643 | 2.1767 | -0.2317 | 0.2652
1201 | 5848 | 0.1995 | 1453 | 243 110 | 0.0316 | 0.2710 | 2.2505 | -0.2188 | 0.2763
(HELP-8C*) 13.02 | 5832 | 01992 | 1451 | 244 110 | 0.0318 | 0.2738 | 2.3098 | -0.2060 | 0.2865
14.01 | 59.08 | 0.2006 | 1.460 | 2.45 1.1 0.0317 | 0.2713 | 2.3573 | -0.1911 | 0.2956
15.02 | 58.61 | 0.1997 | 1.455 | 2.46 112 | 0.0321 | 0.2777 | 24121 | -0.1742 | 0.3059
1549 | 5858 | 0.1997 | 1454 | 248 112 | 0.0321 | 0.2804 | 2.4519 | -0.1647 | 0.3135
16.02 | 5852 | 0.199 | 1450 | 2.39 1.07 | 0.0306 | 0.2593 | 2.4498 | -0.1535 | 0.3148
16.51 | 58.78 | 0.2001 | 1.453 | 2.51 1.11 0.0311 | 0.2814 | 2.4411 | -0.1522 | 0.3293
17.00 | 5855 | 0.1996 | 1.449 | 2.51 112 | 0.0319 | 0.2866 | 2.4354 | -0.1469 | 0.3316
17.50 | 58.92 | 0.2003 | 1.453 | 240 1.11 0.0324 | 0.2682 | 2.4078 | -0.1372 | 0.3317
17.50 | 58.91 | 0.2003 | 1453 | 242 1.09 | 0.0313 | 0.2652 | 2.4084 | -0.1369 | 0.3314
18.01 | 5845 | 0.1995 | 1.447 | 242 110 | 0.0316 | 0.2693 | 2.3607 | -0.1438 | 0.3371

Table C52. Aerodynamic Data Summary for Run 114 without TWICS.

Run No. Qou Y Reu NPR m
ao,U

Qu
(Configuration) (deg) (psf) (X 106) (an) (Ibm/s) C,u,u sz,u CrLu Crmu Cou

-4.01 | 59.07 | 0.2006 | 1.447 | 2.30 1.02 | 0.0339 | 0.2338 | 0.8775 | -0.3293 | 0.1587
003 | 58.71 | 0.1999 | 1.441 | 2.41 1.07 | 0.0302 | 0.2604 | 1.3129 | -0.3366 | 0.1723
2.01 58.41 | 01994 | 1438 | 2.29 1.01 0.0286 | 0.2367 | 1.4554 | -0.3175 | 0.1818
4.01 58.51 | 0.199% | 1.436 | 2.30 1.02 | 0.0288 | 0.2381 | 1.6153 | -0.2993 | 0.1955
6.00 | 58.97 | 02004 | 1442 | 2.33 1.02 | 0.0282 | 0.2388 | 1.7742 | -0.2780 | 0.2117
7.02 | 59.02 | 0.2005 | 1.441 | 2.41 1.06 | 0.0299 | 0.2575 | 1.8741 | -0.2714 | 0.2243
803 | 5845 | 01995 | 1433 | 2.30 1.02 | 0.0288 | 0.2392 | 1.9429 | -0.2584 | 0.2337
9.00 | 5892 | 0.2003 | 1.438 | 2.31 1.02 | 0.0287 | 0.2382 | 2.0178 | -0.2484 | 0.2441
10.02 | 58.84 | 0.2002 | 1437 | 2.31 1.02 | 0.0288 | 0.2393 | 2.0927 | -0.2365 | 0.2551
11.01 | 59.18 | 0.2008 | 1.440 | 2.40 1.06 | 0.0296 | 0.2545 | 2.1788 | -0.2250 | 0.2673
1201 | 59.19 | 0.2008 | 1.439 | 2.30 1.02 | 0.0283 | 0.2348 | 2.2319 | -0.2087 | 0.2757
13.02 | 58.88 | 0.2002 | 1435 | 2.31 1.02 | 0.0287 | 0.2386 | 2.2911 | -0.1951 | 0.2859
14.01 | 5891 | 0.2003 | 1435 | 235 1.03 | 0.0286 | 0.2439 | 2.3441 | -0.1807 | 0.2953
15.03 | 5856 | 0.1997 | 1431 | 2.41 1.07 | 0.0304 | 0.2626 | 2.4141 | -0.1647 | 0.3084
15.03 | 58.65 | 0.1998 | 1430 | 2.32 1.03 | 0.0291 | 0.2428 | 2.3955 | -0.1615 | 0.3053
1549 | 5852 | 0.1996 | 1428 | 2.41 1.06 | 0.0294 | 0.2600 | 2.4432 | -0.1547 | 0.3138
16.02 | 58.72 | 0.2000 | 1429 | 2.30 1.02 | 0.0286 | 0.2380 | 2.4374 | -0.1420 | 0.3143
16.51 | 58.77 | 0.2001 | 1429 | 2.31 1.02 | 0.0286 | 0.2386 | 2.4189 | -0.1370 | 0.3274
17.00 | 5851 | 0.1996 | 1425 | 2.37 1.03 | 0.0286 | 0.2499 | 2.4230 | -0.1331 | 0.3312
1750 | 58.75 | 0.2000 | 1.429 | 242 1.07 | 0.0300 | 0.2617 | 2.4069 | -0.1284 | 0.3325
18.03 | 58.86 | 0.2002 | 1.429 | 2.30 1.02 | 0.0284 | 0.2362 | 2.3433 | -0.1294 | 0.3343
18.50 | 58.76 | 0.2000 | 1.428 | 2.30 1.02 | 0.0286 | 0.2385 | 2.2938 | -0.1507 | 0.3484
19.00 | 58.63 | 0.1998 | 1.426 | 2.41 1.07 | 0.0303 | 0.2629 | 2.3012 | -0.1506 | 0.3641
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Table C53. Aerodynamic Data Summary for Run 115 without TWICS.

Run No.

Qy

Qeou

Re.

NPR

m

(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou

399 | 5896 | 02004 | 1422 | 203 | 1.07 | 0.0275 | 0.2188 | 0.9147 | -0.3679 | 0.1557
003 | 5875 | 02000 | 1417 | 200 | 1.03 | 0.0259 | 0.2095 | 1.3224 | -0.3725 | 0.1699
201 | 5875 | 02000 | 1417 | 1.94 | 1.01 | 0.0256 | 0.1987 | 14692 | -0.3504 | 0.1803
399 | 5851 | 01996 | 1412 | 202 | 1.05 | 00273 | 0.2181 | 1.6458 | -0.3367 | 0.1940
6.00 | 5877 | 02000 | 1415 | 1.94 | 1.00 | 0.0255 | 0.1975 | 1.7732 | -0.3062 | 0.2080
702 | 5877 | 02000 | 1415 | 1.94 | 1.00 | 0.0256 | 0.1983 | 1.8612 | -0.2951 | 0.2192
803 | 5839 |0.1994 | 1409 | 1.94 | 1.00 | 0.0257 | 0.2006 | 1.9378 | -0.2814 | 0.2293
9.02 | 5855 |0.1997 | 1411 | 203 | 1.06 | 0.0274 | 02194 | 20357 | -0.2761 | 0.2425
10.02 | 5856 | 0.1997 | 1411 | 194 | 1.00 | 0.0256 | 0.1992 | 2.0802 | -0.2552 | 0.2491
115 11.01 | 5878 | 02001 | 1414 | 194 | 1.01 | 0.0257 | 0.1994 | 2.1519 | -0.2396 | 0.2591
12.01 | 5867 | 01999 | 1410 | 195 | 1.01 | 0.0258 | 0.2020 | 2.2179 | -0.2240 | 0.2691
(HELP-10C-ST%) | 13.00 | 58.78 | 02001 | 1.411 | 202 | 1.05 | 0.0270 | 0.2158 | 2.2893 | -0.2118 | 0.2804
1401 | 5881 | 02001 | 1411 | 202 | 1.05 | 00272 | 0.2162 | 2.3336 | -0.1948 | 0.2880
1501 | 58.78 | 02001 | 1411 | 194 | 1.00 | 0.0253 | 0.1974 | 2.3517 | -0.1671 | 0.2930
1549 | 58.74 | 02000 | 1410 | 194 | 1.01 | 0.0256 | 0.1994 | 2.3897 | -0.1531 | 0.2991
16.00 | 58.66 | 0.1999 | 1.410 | 194 | 1.02 | 0.0261 | 0.2019 | 2.4015 | -0.1432 | 0.3020
1649 | 5870 | 01999 | 1410 | 195 | 1.01 | 0.0256 | 0.2003 | 2.3950 | -0.1379 | 0.3167
17.00 | 58.78 | 0.2001 | 1411 | 204 | 1.06 | 0.0270 | 0.2198 | 2.4102 | -0.1394 | 0.3219
17.50 | 58.85 | 0.2002 | 1412 | 195 | 1.02 | 0.0258 | 0.2018 | 2.3760 | -0.1240 | 0.3209
17.99 | 5850 | 0.1996 | 1.407 | 196 | 1.02 | 0.0260 | 0.2045 | 2.3369 | -0.1268 | 0.3240
1850 | 58.78 | 0.2001 | 1.410 | 2.00 | 1.03 | 0.0262 | 0.2108 | 2.2755 | -0.1702 | 0.3466
19.00 | 58.64 | 0.1998 | 1.409 | 2.01 | 1.04 | 0.0265 | 0.2134 | 2.2831 | -0.1629 | 0.3578

Table C54. Aerodynamic Data Summary for Run 116 without TWICS.

Run No. ay Qosu Re. NPR m
(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou

0.01 | 5881 | 02001 | 1.406 | 206 | 1.08 | 0.0283 | 0.2267 | 1.3332 | -0.3761 | 0.1713
202 | 5854 |0.1997 | 1403 | 1.96 | 1.04 | 00273 | 02097 | 14764 | -0.3531 | 0.1807
401 | 5861 | 01998 | 1403 | 197 | 1.03 | 0.0268 | 0.2089 | 1.6339 | -0.3339 | 0.1937
401 | 5876 | 02001 | 1405 | 198 | 1.04 | 0.0270 | 0.2093 | 1.6358 | -0.3349 | 0.1938
6.00 | 58.87 | 02003 | 1406 | 1.98 | 1.04 | 0.0269 | 0.2090 | 1.7856 | -0.3110 | 0.2094
700 | 5846 | 0.1995 | 1401 | 200 | 1.04 | 00271 | 0.2147 | 1.8751 | -0.3009 | 0.2210
801 | 5855 |0.1997 | 1402 | 205 | 1.08 | 00283 | 0.2264 | 1.9692 | -0.2921 | 0.2331
9.00 | 59.02 | 02005 | 1407 | 204 | 1.08 | 0.0285 | 0.2239 | 2.0405 | -0.2791 | 0.2426
10.00 | 58.74 | 02000 | 1403 | 196 | 1.02 | 0.0263 | 0.2040 | 2.0857 | -0.2573 | 0.2495
e 10.99 | 58.03 | 0.1988 | 1.394 | 196 | 1.02 | 0.0266 | 0.2083 | 2.1587 | -0.2441 | 0.2602
12.01 | 59.04 | 02006 | 1.406 | 207 | 1.08 | 0.0284 | 0.2278 | 2.2516 | -0.2360 | 0.2738
(HELP-10C-ST | 1300 | 8875 | 02001 | 1402 | 197 | 103 | 00266 | 02075 | 22818 | -0.2113 | 02789
1399 | 5843 | 01995 | 1.398 | 198 | 1.03 | 0.0269 | 0.2103 | 2.3268 | -0.1945 | 0.2870
1501 | 5879 | 02001 | 1402 | 198 | 1.04 | 0.0268 | 0.2092 | 2.3705 | -0.1734 | 0.2957
1551 | 58.86 | 0.2003 | 1.403 | 203 | 1.05 | 00271 | 0.2172 | 2.4199 | -0.1649 | 0.3044
16.00 | 5851 | 0.1996 | 1.399 | 205 | 1.06 | 0.0277 | 0.2245 | 2.4381 | -0.1596 | 0.3080
1649 | 58.73 | 02000 | 1401 | 205 | 1.07 | 0.0279 | 0.2244 | 2.4222 | -0.1519 | 0.3205
17.00 | 58.90 | 0.2003 | 1.403 | 197 | 1.02 | 0.0263 | 0.2057 | 2.3968 | -0.1362 | 0.3207
17.50 | 5857 | 0.1998 | 1.399 | 1.98 | 1.03 | 0.0269 | 0.2098 | 2.3889 | -0.1305 | 0.3230
17.99 | 5857 | 01997 | 1.400 | 203 | 1.03 | 0.0264 | 0.2159 | 2.3496 | -0.1411 | 0.3272
17.99 | 58.73 | 02000 | 1.401 | 207 | 1.09 | 0.0286 | 0.2209 | 2.3522 | -0.1448 | 0.3271
1850 | 58.71 | 0.2000 | 1.400 | 197 | 1.03 | 0.0268 | 0.2088 | 2.2786 | -0.1659 | 0.3433
19.00 | 58.62 | 0.1998 | 1.399 | 198 | 1.03 | 0.0268 | 0.2092 | 2.2788 | -0.1610 | 0.3570

195




Table C55. Aerodynamic Data Summary for Run 117 without TWICS.

Run No.

Quy

Qeou

Re.u

NPR

m

(Configuration) | (deg) | (osf) | M= | (x109 | (avg) | (bmis) | Cwe | Cre | CLe | Cmu | Cou

401 | 5994 | 02021 | 1414 | 1.0 0 0 0 | 0.2632 | -0.1867 | 0.1444

001 | 5866 | 01999 | 1.398 | 1.0 0 0 0 | 07928 | -0.2280 | 0.1393

201 | 5816 | 01990 | 1.392 | 1.0 0 0 0 | 09600 | -0.2119 | 0.1416

401 | 5772 | 01982 | 1.387 | 1.0 0 0 0 | 1.1248 | -0.1936 | 0.1494

6.00 | 57.37 | 01976 | 1.382 | 1.0 0 0 0 | 12792 | -0.1727 | 0.1588

700 | 56.96 |0.1969 | 1378 | 1.0 0 0 0 | 1.3584 | -0.1620 | 0.1653

801 | 5845 | 01995 | 1.395 | 1.0 0 0 0 | 14370 | -0.1491 | 0.1716

901 | 5855 | 01997 | 1.396 | 1.0 0 0 0 | 15185 | -0.1394 | 0.1804

10.00 | 5867 | 0.1999 | 1.397 | 1.0 0 0 0 | 15955 | -0.1281 | 0.1889

17 11.01 | 5859 | 0.1998 | 139 | 1.0 0 0 0 | 16685 | -0.1155 | 0.1979
12.01 | 5866 | 0.1999 | 1.397 | 1.0 0 0 0 | 1.7359 | -0.1014 | 0.2069

(AFC-off, repeat) | 12.98 | 58.80 | 0.2001 | 1.399 | 1.0 0 0 0 | 1.8025 | -0.0883 | 0.2160
1399 | 5860 | 0.1998 | 1.396 | 1.0 0 0 0 | 1.8641 | -0.0739 | 0.2257

1501 | 5857 | 01997 | 1.395 | 1.0 0 0 0 | 1.9209 | -0.0606 | 0.2377

1550 | 58.46 | 0.1996 | 1.394 | 1.0 0 0 0 | 1.9582 | -0.0531 | 0.2428

16.00 | 58.84 | 02002 | 1.398 | 1.0 0 0 0 | 1.9843 | -0.0447 | 0.2480

1649 | 5867 | 01999 | 1.395 | 1.0 0 0 0 | 20176 | -0.0343 | 0.2534

17.00 | 5857 | 01997 | 1.395 | 1.0 0 0 0 | 20476 | -0.0293 | 0.2743

17.50 | 58.90 | 0.2003 | 1.399 | 1.0 0 0 0 | 20732 | -0.0205 | 0.2815

17.99 | 58.93 | 02004 | 1.399 | 1.0 0 0 0 | 20842 | -0.0127 | 0.2884

1848 | 5853 | 01997 | 1.394 | 1.0 0 0 0 | 20890 | -0.0093 | 0.2951

19.00 | 58.80 | 0.2002 | 1.397 | 1.0 0 0 0 | 20738 | -0.0190 | 0.3057

Table C56. Aerodynamic Data Summary for Run 127 without TWICS.
Run No. ay Qosu Re.u NPR m
(Configuration) | (deg) | (s | M=* | (x10%) | (avg) | (bmis) | Cwv | Cmw | CLe | Cmu | Cou

401 | 5668 | 02000 | 1.343 | 1.91 | 0.10 | 0.0019 | 0.0206 | 0.3065 | -0.1969 | 0.1337

003 | 5655 | 01998 | 1.341 | 1.69 | 0.08 | 0.0013 | 0.0149 | 0.7940 | -0.2256 | 0.1244

201 | 5687 | 02003 | 1.344 | 1.91 | 010 | 0.0018 | 0.0200 | 0.9739 | -0.2109 | 0.1282

401 | 56.87 | 02004 | 1.343 | 169 | 008 | 0.0013 | 0.0149 | 1.1327 | -0.1914 | 0.1361

6.00 | 5663 | 01999 | 1.340 | 1.92 | 0.0 | 0.0018 | 0.0204 | 1.3077 | -0.1759 | 0.1487

700 | 5679 | 02002 | 1.341 | 1.69 | 008 | 0.0013 | 0.0147 | 1.3801 | -0.1643 | 0.1558

801 | 5644 | 01996 | 1.337 | 1.76 | 008 | 0.0013 | 0.0156 | 1.4680 | -0.1549 | 0.1639

9.00 | 5650 | 01997 | 1.337 | 1.91 | 010 | 0.0019 | 0.0204 | 1.5543 | -0.1465 | 0.1729

127 10.00 | 56.57 | 0.1998 | 1.337 | 1.70 | 0.08 | 0.0013 | 0.0149 | 1.6264 | -0.1351 | 0.1822
10.99 | 56.64 | 0.1999 | 1.338 | 191 | 010 | 0.0018 | 0.0200 | 1.7102 | -0.1246 | 0.1920

(DRSWJ-A0C. | 1199 | 5666 | 02000 | 1337 | 168 | 008 | 00013 | 0.0145 | 1747 | 01113 | 02015
R2SIRIENSY | 1300 | 8669 | 02000 | 1337 | 191 | 00 | 00018 | 00199 | 18563 | 00998 | 02130
1401 | 56.78 | 02002 | 1.338 | 1.70 | 0.08 | 0.0013 | 0.0147 | 1.9121 | -0.0852 | 0.2230

1501 | 56.76 | 0.2001 | 1.336 | 192 | 0.10 | 0.0018 | 0.0202 | 1.9867 | -0.0733 | 0.2346

1548 | 56.84 | 0.2003 | 1.336 | 1.70 | 0.08 | 0.0013 | 0.0149 | 2.0043 | -0.0649 | 0.2390

16.00 | 5651 | 01997 | 1.332 | 191 | 010 | 0.0019 | 0.0205 | 2.0485 | -0.0588 | 0.2460

1649 | 56.58 | 0.1998 | 1.333 | 1.69 | 0.08 | 0.0013 | 0.0148 | 2.0681 | -0.0486 | 0.2509

17.00 | 56.82 | 0.2002 | 1.334 | 192 | 0.10 | 0.0019 | 0.0204 | 2.1079 | -0.0452 | 0.2720

17.50 | 56.17 | 0.1990 | 1.327 | 1.70 | 0.08 | 0.0013 | 0.0151 | 2.1177 | -0.0367 | 0.2784

17.99 | 56.83 | 0.2002 | 1.334 | 191 | 0.10 | 0.0018 | 0.0203 | 2.1370 | -0.0314 | 0.2857

1850 | 56.65 | 0.1999 | 1.331 | 1.68 | 0.08 | 0.0013 | 0.0147 | 21099 | -0.0314 | 0.2909

19.00 | 56.80 | 0.2002 | 1.333 | 192 | 0.10 | 0.0018 | 0.0203 | 2.0791 | -0.0718 | 0.3190
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Table C57. Aerodynamic Data Summary for Run 128 without TWICS.

Run No. ay Qoou Re.u NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C/u,u C;;’u CLu Cmu Cou

-3.99 | 56.78 | 0.2001 | 1.329 | 1.64 0.08 | 0.0013 | 0.0141 | 0.2987 | -0.1966 | 0.1343
-0.03 | 56.59 | 01998 | 1.326 | 1.48 0.07 | 0.0009 | 0.0107 | 0.7800 | -0.2237 | 0.1244
2.01 56.76 | 0.2001 | 1.328 | 1.65 0.08 | 0.0013 | 0.0141 | 0.9654 | -0.2104 | 0.1282
128 4.01 56.81 | 0.2002 | 1.329 | 1.48 0.07 | 0.0009 | 0.0105 | 1.1250 | -0.1910 | 0.1360
6.00 | 56.79 | 0.2001 | 1.328 | 1.65 0.08 | 0.0013 | 0.0142 | 1.2966 | -0.1744 | 0.1473
(DRSWJ-10C- | 7.00 | 56.93 | 0.2004 | 1.330 | 148 0.07 | 0.0009 | 0.0102 | 1.3721 | -0.1635 | 0.1554
R2S+R1ENS%) | 8.01 56.71 | 0.2000 | 1.327 | 1.52 0.07 | 0.0009 | 0.0108 | 1.4560 | -0.1532 | 0.1635
1201 | 56.65 | 0.1999 | 1.325 | 1.48 0.07 | 0.0009 | 0.0105 | 1.7635 | -0.1089 | 0.2015
16.00 | 56.70 | 0.1999 | 1.326 | 1.65 0.08 | 0.0013 | 0.0141 | 2.0336 | -0.0566 | 0.2448
17.99 | 56.57 | 01997 | 1.324 | 1.48 0.07 | 0.0009 | 0.0104 | 2.1150 | -0.0266 | 0.2837

Table C58. Aerodynamic Data Summary for Run 129 without TWICS.

Run No. Qosu Y Rey NPR m
ao,U

Qu
(Configuration) (deg) (psf) (X 106) (an) (Ibm/s) C,u,u Cru CLu Cmu Cou

0.01 57.07 | 01999 | 1.409 | 1.51 0.15 | 0.0022 | 0.0236 | 0.8123 | -0.2277 | 0.1240
399 | 5718 | 02001 | 1.402 | 1.50 0.14 | 0.0020 | 0.0222 | 1.1577 | -0.1946 | 0.1380
6.00 | 5714 | 0.2000 | 1.400 | 1.50 0.15 | 0.0020 | 0.0227 | 1.3249 | -0.1760 | 0.1512
8.01 56.94 | 0.1997 | 1392 | 1.50 0.14 | 0.0020 | 0.0226 | 1.4916 | -0.1551 | 0.1664

129 900 | 5711 | 02000 | 1392 | 150 | 014 | 00020 | 0.0224 | 15723 | -0.1463 | 0.1757
DRSWAf0c. | 1000 | 5721 | 02002 | 1383 | 150 | 0.4 | 00020 | 00224 | 16522 | 01362 | 01851
NG 1201 | 5724 | 02002 | 1300 | 150 | 014 | 00020 | 0.0222 | 1.8050 | -0.1120 | 0.2052
1501 | 5719 | 02001 | 1387 | 150 | 014 | 00020 | 0.0224 | 20122 | -0.0724 | 02392
1598 | 5696 | 01997 | 1384 | 150 | 014 | 00020 | 0.0227 | 20691 | -0.0591 | 0.2500
1700 | 5716 | 02001 | 1385 | 150 | 014 | 00020 | 0.0222 | 24194 | -0.0476 | 0.2747
1799 | 5729 | 02003 | 1386 | 150 | 045 | 00021 | 0.0228 | 24509 | -0.0356 | 0.2878
Table C59. Aerodynamic Data Summary for Run 130 without TWICS.
Run No. o Qoou Reu NPR m

M;o,u C#,u C;z,u CL,u Cm,u CD,u

(Configuration) (deg} (psf) (x 108) | (avg) | (Ibm/s)

0.01 57.06 | 01999 | 1375 | 1.99 022 | 0.0042 | 0.0458 | 0.8678 | -0.2382 | 0.1282
4.01 56.76 | 0.1994 | 1.368 | 1.98 022 | 0.0043 | 0.0461 | 1.2211 | -0.2087 | 0.1461
6.00 | 56.94 | 0.1997 | 1.368 | 1.99 0.22 | 0.0043 | 0.0460 | 1.3901 | -0.1894 | 0.1596
803 | 57.04 | 01999 | 1.366 | 1.98 0.22 | 0.0043 | 0.0458 | 1.5556 | -0.1694 | 0.1763

130 9.00 | 57.25 | 02003 | 1.367 | 1.99 0.22 | 0.0043 | 0.0460 | 1.6316 | -0.1591 | 0.1851
(DRSWJ-10C- 10.00 | 57.14 | 0.2001 | 1.366 | 1.99 022 | 0.0043 | 0.0462 | 1.7113 | -0.1479 | 0.1946
ENSH) 1202 | 57.01 | 0.1998 | 1.363 | 1.99 0.22 | 0.0043 | 0.0461 | 1.8672 | -0.1254 | 0.2158

1499 | 57.06 | 01999 | 1.362 | 1.99 0.22 | 0.0043 | 0.0464 | 2.0765 | -0.0874 | 0.2492
16.00 | 57.24 | 0.2003 | 1.363 | 1.99 022 | 0.0043 | 0.0462 | 2.1345 | -0.0729 | 0.2602
17.00 | 57.00 | 0.1998 | 1.359 | 1.99 022 | 0.0042 | 0.0461 | 2.1771 | -0.0628 | 0.2829
17.99 | 5721 | 0.2002 | 1.361 | 2.00 0.22 | 0.0043 | 0.0465 | 2.1935 | -0.0545 | 0.2945

197




Table C60. Aerodynamic Data Summary for Run 131 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C#,u C;;’u CLu Cmu Cou

0.01 57.02 | 01999 | 1.354 | 2.51 0.258 | 0.0047 | 0.0684 | 0.8864 | -0.2417 | 0.1295
399 | 56.92 | 01997 | 1.352 | 2.52 | 0.258 | 0.0047 | 0.0690 | 1.2464 | -0.2141 | 0.1487
6.00 | 56.98 | 0.1998 | 1.352 | 2.53 0.26 | 0.0048 | 0.0696 | 1.4176 | -0.1952 | 0.1639
8.01 56.96 | 0.1998 | 1.350 | 2.53 | 0.258 | 0.0047 | 0.0692 | 1.5858 | -0.1744 | 0.1811

131 9.00 57.31 | 0.2004 | 1.354 | 2.54 0.26 0.0047 | 0.0692 | 1.6638 | -0.1646 | 0.1904
(DRSWJ-10C- 10.00 | 57.07 | 0.2000 | 1.351 2.54 0.26 0.0047 | 0.0698 | 1.7402 | -0.1532 | 0.1998
ENSY) 1201 | 5717 | 0.2002 | 1.350 | 2.53 | 0.259 | 0.0047 | 0.0692 | 1.8960 | -0.1296 | 0.2206
15.01 | 5719 | 0.2002 | 1.350 | 2.54 0.26 0.0047 | 0.0695 | 2.1008 | -0.0883 | 0.2531
16.02 | 57.13 | 0.2001 | 1.349 | 255 | 0.262 | 0.0048 | 0.0705 | 2.1621 | -0.0740 | 0.2649

17.00 | 57.04 | 0.1999 | 1.348 | 254 | 0.261 | 0.0048 | 0.0701 | 2.1998 | -0.0638 | 0.2881
17.99 | 56.95 | 0.1998 | 1.346 | 2.55 | 0.263 | 0.0048 | 0.0710 | 2.2034 | -0.0565 | 0.2977

Table C61. Aerodynamic Data Summary for Run 134 without TWICS.
Run No. ay Qosu Re.u NPR m

(Configuration) | (deg) | (psf) Meaw | (x 109 | (avg) | (bmis) Cuu | Cru | Cuu Cra Cou
-0.01 56.98 | 0.1999 | 1.358 1.0 0 0 0 0.7904 | -0.2291 | 0.1302
3.99 57.23 | 0.2003 | 1.358 1.0 0 0 0 1.1258 | -0.1943 | 0.1412
6.02 57.06 | 0.2000 | 1.356 1.0 0 0 0 1.2832 | -0.1729 | 0.1522

134 8.01 56.77 | 0.1995 | 1.351 1.0 0 0 0 14414 | -0.1497 | 0.1651
10.02 | 56.92 | 0.1998 | 1.352 1.0 0 0 0 1.5992 | -0.1283 | 0.1833
(AFC-off) 12.01 | 57.03 | 0.2000 | 1.353 1.0 0 0 0 1.7416 | -0.1009 | 0.2013
15.01 | 56.69 | 0.1994 | 1.348 1.0 0 0 0 1.9284 | -0.0592 | 0.2319
15.98 | 57.17 | 0.2002 | 1.353 1.0 0 0 0 1.9833 | -0.0441 | 0.2423
17.97 | 57.09 | 0.2001 | 1.352 1.0 0 0 0 2.0762 | -0.0135 | 0.2826

Table C62. Aerodynamic Data Summary for Run 135 without TWICS.

RUn NO au qoo,u Re,u NPR m

(Configuration) | (deg) | (psf) Mo (x108) | (avg) | (Ibm/s)

C#’u C;;,u CL,u Cm,u CD,u

0.01 57.00 | 0.2001 | 1.354 | 1.27 0.10 | 0.0011 | 0.0136 | 0.7940 | -0.2264 | 0.1250
4.01 56.67 | 0.1995 | 1.348 | 1.26 0.10 | 0.0010 | 0.0134 | 1.1352 | -0.1926 | 0.1367
6.02 | 56.96 | 0.2000 | 1.350 | 1.25 0.10 | 0.0010 | 0.0129 | 1.3026 | -0.1744 | 0.1491
8.01 56.92 | 0.2000 | 1.348 | 1.25 0.10 | 0.0010 | 0.0128 | 1.4656 | -0.1542 | 0.1637
135 9.00 | 56.70 | 0.1996 | 1.344 | 1.25 0.10 | 0.0010 | 0.0132 | 1.5481 | -0.1454 | 0.1727
(DRSWJ-10C- 10.00 | 57.22 | 0.2005 | 1.349 | 1.25 0.10 | 0.0010 | 0.0130 | 1.6255 | -0.1349 | 0.1820
R2S") 1201 | 57.00 | 0.2001 | 1.346 | 1.26 0.10 | 0.0010 | 0.0130 | 1.7735 | -0.1092 | 0.2014
15.01 | 56.85 | 0.1999 | 1.343 | 1.26 0.10 | 0.0010 | 0.0131 | 1.9676 | -0.0711 | 0.2330

1598 | 56.88 | 0.1999 | 1.342 | 1.26 0.10 | 0.0010 | 0.0132 | 2.0266 | -0.0567 | 0.2441
17.00 | 57.05 | 0.2002 | 1.343 | 1.26 0.10 | 0.0010 | 0.0132 | 2.0831 | -0.0438 | 0.2708
18.01 | 56.74 | 0199 | 1.340 | 1.26 0.10 | 0.0010 | 0.0131 | 2.1196 | -0.0280 | 0.2846
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Table C63. Aerodynamic Data Summary for Runs 136+137 without TWICS.

Run No. ay Qosu Rey NPR m

(Configuration) | (deg) | (psf) | M= | (c10) | (avg) | (bmig) | Cue | Cne Cou | Cma | Cou
-3.99 56.96 | 0.2001 1.336 1.50 0.14 0.0021 | 0.0228 | 0.3191 | -0.2003 | 0.1309
0.03 56.87 | 0.1999 | 1.334 1.50 0.15 0.0021 | 0.0234 | 0.8098 | -0.2285 | 0.1208
2.01 56.86 | 0.1999 | 1.333 1.50 0.14 0.0020 | 0.0226 | 0.9840 | -0.2138 | 0.1258
4.01 56.99 | 0.2001 1.334 1.50 0.14 0.0020 | 0.0223 | 1.1527 | -0.1967 | 0.1336
6.02 56.91 | 0.2000 | 1.332 1.50 0.14 0.0021 | 0.0229 | 1.3191 | -0.1791 | 0.1462
6.98 56.95 | 0.2001 1.340 1.49 0.15 0.0021 | 0.0231 | 1.4017 | -0.1685 | 0.1538
8.01 5711 | 0.2004 | 1.340 1.49 0.15 0.0021 | 0.0230 | 1.4853 | -0.1594 | 0.1622
1364137 9.00 56.94 | 0.2001 1.338 1.49 0.15 0.0021 | 0.0231 | 1.5676 | -0.1507 | 0.1714
10.00 | 56.68 | 0.1996 | 1.334 1.49 0.15 0.0021 | 0.0232 | 1.6477 | -0.1403 | 0.1816
(DRSWJ-10C- 10.99 5716 | 0.2005 | 1.339 1.49 0.14 0.0021 | 0.0227 | 1.7241 | -0.1278 | 0.1910
R2SM— 3 1199 | 57.00 | 0.2002 | 1.337 1.50 0.15 0.0021 | 0.0231 | 1.7954 | -0.1154 | 0.2010
combined run of 13.00 | 56.99 | 0.2001 1.336 1.50 0.15 0.0021 | 0.0231 | 1.8661 | -0.1035 | 0.2117
Runs 136 & 137) 13.99 | 56.92 | 0.2000 | 1.335 1.50 0.15 0.0021 | 0.0233 | 1.9322 | -0.0906 | 0.2222
15.01 56.88 | 0.1999 | 1.335 1.50 0.14 0.0021 | 0.0231 | 1.9948 | -0.0771 | 0.2335
1549 | 56.99 | 0.2001 1.335 1.50 0.14 0.0020 | 0.0226 | 2.0244 | -0.0705 | 0.2387
16.00 | 56.93 | 0.2000 | 1.334 1.49 0.14 0.0020 | 0.0220 | 2.0521 | -0.0626 | 0.2442
16.49 | 56.86 | 0.1999 | 1.332 1.53 0.14 0.0021 | 0.0234 | 2.0871 | -0.0572 | 0.2607
17.00 56.91 | 0.2000 | 1.332 1.49 0.14 0.0020 | 0.0223 | 2.1140 | -0.0494 | 0.2708
1750 | 56.82 | 0.1998 | 1.330 1.50 0.14 0.0021 | 0.0228 | 2.1367 | -0.0419 | 0.2784
18.01 56.80 | 0.1998 | 1.330 1.50 0.14 0.0019 | 0.0221 | 2.1455 | -0.0362 | 0.2847
18.50 | 56.89 | 0.2000 | 1.331 1.50 0.14 0.0020 | 0.0224 | 2.1299 | -0.0378 | 0.2908
19.00 | 56.93 | 0.2001 1.331 1.50 0.14 0.0020 | 0.0227 | 2.0929 | -0.0742 | 0.3180

Table C64. Aerodynamic Data Summary for Runs 138 without TWICS.
Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (s | M= | x10%) | (avg) | gomis) | Cwv | Cew | Cre | Cme | Cou
0.01 56.84 | 0.1999 | 1.330 2.04 0.22 0.0044 | 0.0487 | 0.8476 | -0.2371 | 0.1201
4.01 56.70 | 0.1996 | 1.328 2.03 0.22 0.0043 | 0.0481 | 1.1963 | -0.2064 | 0.1354
6.00 56.77 | 0.1997 | 1.328 2.05 0.22 0.0044 | 0.0493 | 1.3645 | -0.1882 | 0.1479
7.00 56.79 | 0.1998 | 1.329 2.04 0.22 0.0044 | 0.0486 | 1.4450 | -0.1783 | 0.1557
138 7.99 57.02 | 0.2002 | 1.331 2.04 0.22 0.0043 | 0.0482 | 1.5311 | -0.1687 | 0.1648
(DRSWJ-10C- 10.00 | 56.85 | 0.1999 | 1.329 2.04 0.22 0.0044 | 0.0485 | 1.6928 | -0.1496 | 0.1844
R2S") 1199 | 57.23 | 0.2006 | 1.334 2.05 0.22 0.0044 | 0.0485 | 1.8443 | -0.1257 | 0.2050
15.03 | 57.06 | 0.2003 | 1.332 2.04 0.22 0.0044 | 0.0487 | 2.0494 | -0.0869 | 0.2397
16.00 | 57.08 | 0.2003 | 1.331 2.04 0.22 0.0044 | 0.0487 | 2.1079 | -0.0731 | 0.2507
16.98 | 56.96 | 0.2001 1.331 2.04 0.22 0.0044 | 0.0486 | 2.1637 | -0.0610 | 0.2759
1799 | 56.68 | 0.1996 | 1.327 2.04 0.22 0.0044 | 0.0489 | 2.1843 | -0.0493 | 0.2893
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Table C65. Aerodynamic Data Summary for Run 139 without TWICS.

Run No.

auy

Qoou

Re.

NPR

m

(Configuration) | (deg) | (psf) Mo | x109) | (avg) (Ibm/s) Cuu | Cru CLu Crna Cou
0.01 56.92 | 0.2000 | 1.344 | 1.50 [ 0.273 | 0.0037 | 0.0435 | 0.8979 | -0.2576 | 0.12596
3.99 56.98 | 0.2001 | 1.346 1.51 0.274 | 0.0037 | 0.0437 | 1.2626 | -0.2259 | 0.14726
6.00 56.71 | 0.1996 | 1.342 | 1.51 0.272 | 0.0037 | 0.0437 | 1.4194 | -0.2081 | 0.15899
7.00 56.89 | 0.1999 | 1.344 | 1.51 0.274 | 0.0038 | 0.0439 | 1.5031 | -0.1979 | 0.16713
139 8.01 57.15 | 0.2004 | 1.346 | 1.51 0.273 | 0.0037 | 0.0434 | 1.5824 | -0.1880 | 0.17577
10.02 | 56.86 | 0.1999 | 1.343 | 1.51 0.272 | 0.0037 | 0.0435 | 1.7422 | -0.1655 | 0.19485
(DRSWJ-10C*) | 12.01 | 56.83 | 0.1998 | 1.342 | 1.50 0.27 | 0.0037 | 0.0432 | 1.8929 | -0.1420 | 0.21466
15.01 | 56.87 | 0.1999 | 1.344 | 1.51 0.271 | 0.0037 | 0.0434 | 2.0998 | -0.1024 | 0.24821
16.02 | 56.89 | 0.1999 | 1.343 | 1.51 0.272 | 0.0037 | 0.0436 | 2.1563 | -0.0884 | 0.25844
17.00 | 56.90 | 0.1999 | 1.343 | 1.52 | 0.273 | 0.0037 | 0.0439 | 2.1963 | -0.0773 | 0.28127
17.99 | 57.09 | 0.2003 | 1.345 | 1.51 0.27 | 0.0037 | 0.0430 | 2.2015 | -0.0682 | 0.29135

Table C66. Aerodynamic Data Summary for Run 140 without TWICS.
Run No. ay Qosu Re.u NPR m

(Configuration) | (deg) | (s | M= | <109 | (avg) | gomis) | Cwv | Ceu | Ce | Cme | Cou
-399 | 57.34 | 02001 | 1435 | 2.00 | 0.384 | 0.0063 | 0.0789 | 0.5393 | -0.2624 | 0.1359
-0.01 57.39 | 0.2002 | 1.433 | 2.00 0.38 0.0062 | 0.0782 | 1.0064 | -0.2865 | 0.1378
2.01 56.90 | 01993 | 1.426 | 2.00 | 0.381 | 0.0062 | 0.0795 | 1.1960 | -0.2743 | 0.1486

4.01 57.28 | 0.2000 | 1.429 | 2.00 | 0.377 | 0.0061 | 0.0777 | 1.3637 | -0.2545 | 0.1591

6.00 57.29 | 0.2000 | 1.429 | 2.00 | 0.379 | 0.0062 | 0.0783 | 1.5281 | -0.2337 | 0.1731
7.00 57.36 | 0.2001 | 1.427 | 2.00 | 0.376 | 0.0061 | 0.0774 | 1.6066 | -0.2231 | 0.1816
8.01 57.78 | 0.2009 | 1.432 | 2.01 0.38 0.0062 | 0.0776 | 1.6883 | -0.2123 | 0.1912
8.98 57.70 | 0.2007 | 1.428 | 2.00 | 0.373 | 0.0060 | 0.0763 | 1.7674 | -0.2015 | 0.2003
10.00 | 56.83 | 0.1992 | 1.418 | 2.01 0.373 | 0.0060 | 0.0782 | 1.8481 | -0.1898 | 0.2104
140 11.01 | 5721 | 0.1998 | 1420 | 1.99 | 0.369 | 0.0060 | 0.0758 | 1.9191 | -0.1762 | 0.2198
11.99 | 5714 | 0.1997 | 1419 | 1.99 | 0.373 | 0.0061 | 0.0770 | 1.9945 | -0.1639 | 0.2298
(DRSWJ-10CA) | 13.00 | 57.03 | 0.1995 | 1.416 | 2.00 0.37 0.0060 | 0.0770 | 2.0682 | -0.1517 | 0.2400
14.00 | 5741 | 0.2002 | 1420 | 2.00 | 0.371 | 0.0060 | 0.0766 | 2.1348 | -0.1382 | 0.2506
156.01 | 57.33 | 0.2001 | 1.417 | 1.97 | 0.365 | 0.0059 | 0.0745 | 2.1848 | -0.1243 | 0.2608
1549 | 57.31 | 0.2000 | 1.417 | 1.98 | 0.368 | 0.0060 | 0.0753 | 2.2144 | -0.1170 | 0.2659
16.02 | 57.27 | 0.1999 | 1415 | 1.99 | 0.366 | 0.0059 | 0.0754 | 2.2533 | -0.1069 | 0.2729
16.49 | 57.30 | 0.2000 | 1.415 | 1.99 | 0.371 | 0.0060 | 0.0765 | 2.2743 | -0.1010 | 0.2773
17.00 | 5745 | 02003 | 1.415 | 1.98 | 0.367 | 0.0059 | 0.0750 | 2.2634 | -0.0981 | 0.2931
17.52 | 57.38 | 02001 | 1413 | 1.99 | 0.366 | 0.0059 | 0.0752 | 2.2696 | -0.0930 | 0.2977
17.99 | 5743 | 02002 | 1412 | 1.99 | 0.368 | 0.0059 | 0.0756 | 2.2541 | -0.0910 | 0.3015
18.50 | 57.26 | 0.1999 | 1.410 | 2.00 | 0.372 | 0.0060 | 0.0770 | 2.1919 | -0.1188 | 0.3172
19.00 | 57.27 | 0.1999 | 1.410 | 2.01 0.372 | 0.0060 | 0.0773 | 2.1744 | -0.1408 | 0.3404
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Table C67. Aerodynamic Data Summary for Run 141 without TWICS.

Run No.

Qy

Qeou

Re.

NPR

m

(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou
399 | 57.33 | 02000 | 1.401 | 250 | 0475 | 0.0079 | 0.1231 | 0.5987 | -0.2730 | 0.1388
001 | 5699 | 01994 | 1.397 | 250 | 0479 | 0.0081 | 0.1256 | 1.0614 | -0.2981 | 0.1432
201 | 5723 | 01999 | 1.398 | 247 | 047 | 0.0078 | 0.1210 | 1.2417 | -0.2833 | 0.1520
401 | 5724 | 01999 | 1.398 | 248 | 0473 | 0.0079 | 0.1221 | 1.4088 | -0.2662 | 0.1644
6.02 | 5731 | 02000 | 1.398 | 248 | 0471 | 0.0079 | 01215 | 15772 | -0.2428 | 0.1787
701 | 5747 | 02003 | 1.399 | 249 | 0475 | 0.0079 | 0.1223 | 1.6573 | -0.2327 | 0.1880
801 | 5735 | 02001 | 1.397 | 250 | 0475 | 0.0079 | 0.1234 | 1.7406 | -0.2234 | 0.1976
900 | 5699 |0.1994 | 1.3%2 | 251 | 0477 | 0.0080 | 0.1253 | 1.8220 | -0.2127 | 0.2073
10.00 | 57.58 | 0.2005 | 1.398 | 248 | 0.474 | 0.0079 | 0.1216 | 1.8942 | -0.1985 | 0.2168
141 11.01 | 5712 | 01997 | 1.393 | 249 | 0476 | 0.0080 | 0.1240 | 1.9722 | -0.1862 | 0.2274
1201 | 57.73 | 02008 | 1.399 | 249 | 0.474 | 0.0079 | 0.1215 | 2.0438 | -0.1726 | 0.2377
(DRSWJ-10C") | 13.00 | 57.19 |0.1998 | 1.392 | 2.50 | 0477 | 0.0080 | 0.1243 | 2.1174 | 0.1595 | 0.2485
1401 | 5746 | 02003 | 1.395 | 249 | 0473 | 0.0078 | 0.1221 | 2.1793 | -0.1461 | 0.2582
1501 | 57.35 | 02001 | 1.393 | 250 | 0.479 | 0.0081 | 0.1243 | 2.2380 | -0.1327 | 0.2704
1549 | 57.39 | 02001 | 1.393 | 249 | 0474 | 0.0079 | 0.1225 | 2.2625 | -0.1243 | 0.2738
16.00 | 57.41 | 02002 | 1.393 | 249 | 0.478 | 0.0080 | 0.1238 | 2.3002 | -0.1137 | 0.2806
16.49 | 57.37 | 02001 | 1392 | 248 | 0472 | 0.0078 | 0.1219 | 2.2049 | -0.1125 | 0.2954
17.00 | 5712 | 01997 | 1.389 | 249 | 0.478 | 0.0081 | 0.1245 | 2.3000 | -0.1057 | 0.2993
17.52 | 57.41 | 02002 | 1.391 | 249 | 0476 | 0.0079 | 0.1234 | 2.2061 | -0.0994 | 0.3025
17.99 | 57.32 | 02000 | 1.390 | 250 | 0.477 | 0.0080 | 0.1242 | 2.2698 | -0.0983 | 0.3059
1850 | 57.18 | 0.1998 | 1.387 | 249 | 0.474 | 0.0079 | 0.1234 | 2.1979 | -0.1374 | 0.3269
19.00 | 5721 | 0.1998 | 1.387 | 249 | 0.478 | 0.0080 | 0.1246 | 2.1921 | -0.1501 | 0.3477

Table C68. Aerodynamic Data Summary for Run 142 without TWICS.
Run No. ay Qo Re. NPR m

(Configuration) | (deg) | (psh) | M= | (x109) | (avg) | (ormis) | Cie | Cmv | Cw | Cmu o Cou
-3.99 | 57.33 | 02000 | 1.385 | 151 | 0275 | 0.0037 | 0.0432 | 0.4231 | -0.2274 | 0.13182
003 | 57.28 |0.1999 | 1.384 | 1.51 | 0.276 | 0.0037 | 0.0434 | 0.9071 | -0.2551 | 0.12824
201 | 5712 |0.1996 | 1.382 | 1.51 | 0.276 | 0.0037 | 0.0436 | 1.0933 | -0.2433 | 0.13751
401 | 5730 | 01999 | 1.382 | 151 | 0276 | 0.0037 | 0.0434 | 1.2692 | -0.2240 | 0.14917
6.00 | 57.22 | 0.1998 | 1.381 | 1.51 | 0.276 | 0.0037 | 0.0436 | 1.4265 | -0.2067 | 0.16113
700 | 5751 | 02003 | 1.384 | 1.51 | 0.276 | 0.0037 | 0.0434 | 1.5069 | -0.1960 | 0.16837
801 | 5715 | 0.1997 | 1378 | 1.51 | 0.274 | 0.0037 | 0.0433 | 1.5899 | -0.1857 | 0.17743
9.00 | 5715 | 0.1997 | 1.378 | 1.51 | 0.275 | 0.0037 | 0.0435 | 1.6693 | -0.1761 | 0.18679
10.00 | 5729 | 01999 | 1.380 | 151 | 0274 | 0.0037 | 0.0432 | 1.7474 | 0.1643 | 0.19658
142 10.99 | 57.16 | 01997 | 1.378 | 151 | 0275 | 0.0037 | 0.0436 | 1.8243 | -0.1525 | 0.20726
1201 | 5722 | 01998 | 1.377 | 151 | 0274 | 0.0037 | 0.0433 | 1.8980 | -0.1407 | 0.21730
(DRSWJ-10C%) | 13.00 | 57.28 |0.1999 | 1.377 | 151 | 0274 | 0.0037 | 0.0433 | 1.9719 | -0.1270 | 0.22779
1399 | 57.38 | 02001 | 1.378 | 151 | 0276 | 0.0037 | 0.0436 | 2.0431 | -0.1132 | 0.23928
1499 | 5749 | 02003 | 1.379 | 151 | 0274 | 0.0037 | 0.0432 | 21043 | -0.1010 | 0.25004
1549 | 57.35 | 02000 | 1.377 | 152 | 0277 | 0.0038 | 0.0439 | 2.1340 | -0.0956 | 0.25577
16.00 | 5725 | 01999 | 1.375 | 151 | 0274 | 0.0037 | 0.0434 | 2.1635 | -0.0874 | 0.26116
1649 | 57.16 | 01997 | 1.374 | 152 | 0277 | 0.0038 | 0.0442 | 2.1946 | -0.0804 | 0.26739
17.00 | 5731 | 01999 | 1.375 | 151 | 0272 | 0.0036 | 0.0430 | 2.2001 | -0.0762 | 0.28429
17.50 | 57.31 | 02000 | 1.375 | 151 | 0274 | 0.0037 | 0.0434 | 2.2100 | -0.0716 | 0.28995
17.99 | 5716 | 01997 | 1.372 | 152 | 0275 | 0.0037 | 0.0438 | 2.2099 | -0.0682 | 0.20418
1850 | 57.17 | 01997 | 1.373 | 152 | 0276 | 0.0037 | 0.0440 | 2.1657 | -0.0853 | 0.30568
19.00 | 57.31 | 0.2000 | 1374 | 152 | 0274 | 0.0037 | 0.0435 | 21385 | -0.1144 | 0.33274
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Table C69. Aerodynamic Data Summary for Run 143 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (s | M= | x108) | (avg) | (bmis) | Cwv | Cmw | Cte | Cmu | Cou
-3.99 57.59 | 0.2004 | 1.374 1.76 0.355 ] 0.0059 | 0.0650 | 0.4883 | -0.2463 | 0.1333
0.03 57.27 | 0.1999 | 1.370 1.76 0.351 ] 0.0058 | 0.0646 | 0.9663 | -0.2733 | 0.1337
2.01 56.98 | 0.1993 | 1.366 1.76 0.353 ] 0.0059 | 0.0656 | 1.1555 | -0.2626 | 0.1440
4.01 57.47 | 0.2002 | 1.373 1.76 0.352 ] 0.0058 | 0.0647 | 1.3269 | -0.2448 | 0.1552
6.00 57.09 | 0.1995 | 1.368 1.77 0.354 ] 0.0059 | 0.0659 | 1.4946 | -0.2246 | 0.1692
7.00 57.16 | 0.1997 | 1.368 1.75 0.35 0.0058 | 0.0644 | 1.5704 | -0.2133 | 0.1768
8.01 57.09 | 0.1995 | 1.367 1.75 0.35 0.0058 | 0.0647 | 1.6534 | -0.2034 | 0.1870
9.00 57.37 | 0.2000 | 1.370 1.76 0.349 | 0.0057 | 0.0641 | 1.7317 | -0.1926 | 0.1957

10.00 | 56.81 | 0.1990 | 1.363 1.76 0.352 | 0.0059 | 0.0659 | 1.8126 | -0.1810 | 0.2061

143 11.01 57.33 | 0.2000 | 1.368 1.75 0.35 0.0058 | 0.0643 | 1.8842 | -0.1684 | 0.2151
12.01 57.24 | 0.1998 | 1.367 1.76 0.35 0.0058 | 0.0647 | 1.9623 | -0.1558 | 0.2264
(DRSWJ-10C*) | 12.98 | 57.32 | 0.2000 | 1.368 1.75 0.354 ] 0.0059 | 0.0651 | 2.0330 | -0.1432 | 0.2355
14.01 57.37 | 0.2000 | 1.369 1.76 0.35 0.0058 | 0.0646 | 2.1027 | -0.1294 | 0.2467
15.01 57.35 | 0.2000 | 1.368 1.76 0.351 ] 0.0058 | 0.0645 | 2.1608 | -0.1163 | 0.2576
1549 | 57.32 | 0.1999 | 1.368 1.76 0.349 | 0.0058 | 0.0644 | 2.1880 | -0.1103 | 0.2629
16.02 | 57.53 | 0.2003 | 1.370 1.76 0.348 | 0.0057 | 0.0638 | 2.2234 | -0.1003 | 0.2689
16.49 | 57.43 | 0.2002 | 1.369 1.76 0.351 | 0.0058 | 0.0647 | 2.2252 | -0.0978 | 0.2846
17.02 | 57.35 | 0.2000 | 1.368 1.76 0.348 | 0.0057 | 0.0643 | 2.2429 | -0.0912 | 0.2904
1748 | 57.25 | 0.1998 | 1.367 1.77 0.35 0.0058 | 0.0650 | 2.2531 | -0.0873 | 0.2947
1799 | 57.23 | 0.1998 | 1.365 1.76 0.346 | 0.0057 | 0.0640 | 2.2402 | -0.0836 | 0.2987
18.48 | 57.39 | 0.2001 | 1.367 1.76 0.35 0.0058 | 0.0647 | 2.1755 | -0.1118 | 0.3146
19.00 | 5713 | 0.1996 | 1.364 1.76 0.345 | 0.0057 | 0.0640 | 2.1662 | -0.1312 | 0.3383

Table C70. Aerodynamic Data Summary for Run 145 without TWICS.
Run No. ay Qosu Re.u NPR m

(Configuration) | (deg) | (s | M= | (<109 | (avg) | (bmis) | Cwe | Cmw | Cte | Cmu | Cou
-4.01 5723 | 01999 | 1.377 | 299 0.573 ] 0.0098 | 0.1792 | 0.6456 | -0.2854 | 0.1415
0.03 5723 | 0.1999 | 1.376 2.98 0.57 0.0097 | 0.1780 | 1.0968 | -0.3075 | 0.1463
2.01 5713 | 0.1997 | 1.374 2.99 0.574 ] 0.0098 | 0.1803 | 1.2851 | -0.2945 | 0.1573
4.01 57.30 | 0.2000 | 1.373 2.98 0.577 ] 0.0098 | 0.1800 | 1.4441 | -0.2752 | 0.1683
6.01 57.28 | 0.2000 | 1.372 2.99 0.58 0.0099 | 0.1815 | 1.6116 | -0.2527 | 0.1838
7.00 57.32 | 0.2001 | 1.371 2.99 0.58 0.0098 | 0.1815 | 1.6925 | -0.2428 | 0.1929
8.01 57.28 | 0.2000 | 1.367 2.98 0.583 ] 0.0099 | 0.1822 | 1.7747 | -0.2327 | 0.2032
9.00 56.68 | 0.1989 | 1.361 2.99 0.585 | 0.0101 | 0.1864 | 1.8585 | -0.2221 | 0.2139
9.98 5712 | 0.1997 | 1.364 2.98 0.582 ] 0.0099 | 0.1826 | 1.9328 | -0.2099 | 0.2236
145 11.01 5717 | 0.1998 | 1.364 2.99 0.583 ] 0.0099 | 0.1832 | 2.0086 | -0.1959 | 0.2342
12.01 5722 | 0.1999 | 1.364 2.99 0.578 ] 0.0098 | 0.1816 | 2.0827 | -0.1827 | 0.2440
(DRSWJ-10C*) | 13.00 | 57.20 | 0.1998 | 1.363 2.99 0.58 0.0098 | 0.1827 | 2.1529 | -0.1693 | 0.2547
14.01 5713 | 0.1997 | 1.361 2.97 0.576 ] 0.0098 | 0.1806 | 2.2186 | -0.1558 | 0.2654
15.01 57.42 | 0.2002 | 1.365 2.98 0.575 ] 0.0097 | 0.1792 | 2.2649 | -0.1417 | 0.2753
1549 | 5746 | 0.2003 | 1.366 2.98 0.578 ] 0.0098 | 0.1799 | 2.2925 | -0.1330 | 0.2787
16.02 | 5714 | 0.1997 | 1.362 2.99 0.579 ] 0.0098 | 0.1824 | 2.3263 | -0.1232 | 0.2854
16.49 | 5740 | 0.2002 | 1.364 2.98 0.579 ] 0.0098 | 0.1804 | 2.3223 | -0.1206 | 0.2997
17.00 | 57.31 | 0.2000 | 1.363 2.99 0.578 ] 0.0098 | 0.1813 | 2.3243 | -0.1138 | 0.3034
1750 | 57.01 | 0.1995 | 1.359 | 299 0.577 | 0.0098 | 0.1825 | 2.3155 | -0.1074 | 0.3052

18.01 57.45 | 0.2003 | 1.364 3.00 0.581 | 0.0098 | 0.1823 | 2.2729 | -0.1075 | 0.3081
18.50 | 57.28 | 0.2000 | 1.360 2.99 0.576 | 0.0097 | 0.1810 | 2.2039 | -0.1495 | 0.3306
19.00 | 5712 | 0.1997 | 1.358 3.00 0.579 | 0.0099 | 0.1831 | 2.2062 | -0.1593 | 0.3493
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Table C71. Aerodynamic Data Summary for Run 146 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

Cy,u C;;’u CLu Cmu Cou

-4.01 | 5732 | 0.2000 | 1.357 | 223 | 0.424 | 0.0071 | 0.0992 | 0.5625 | -0.2694 | 0.1396
-0.03 | 57.27 | 0.2000 | 1.357 | 223 | 0.427 | 0.0071 | 0.1002 | 1.0289 | -0.2953 | 0.1421
2.01 57.08 | 0199 | 1.355 | 2.24 043 | 0.0072 | 0.1017 | 1.2172 | -0.2821 | 0.1523
403 | 57.36 | 0.2001 | 1.358 | 2.24 0.43 | 0.0072 | 0.1012 | 1.3824 | -0.2635 | 0.1635
6.02 | 57.09 | 01996 | 1.354 | 2.25 | 0.433 | 0.0073 | 0.1029 | 1.5509 | -0.2424 | 0.1781
700 | 57.26 | 0.1999 | 1.355 | 2.23 | 0.425 | 0.0071 | 0.0996 | 1.6268 | -0.2314 | 0.1860
8.01 57.04 | 0199 | 1353 | 223 | 0428 | 0.0072 | 0.1013 | 1.7113 | -0.2210 | 0.1961
9.00 | 57.57 | 02005 | 1.359 | 2.24 | 0.427 | 0.0071 | 0.0997 | 1.7905 | -0.2098 | 0.2050
10.00 | 57.16 | 0.1997 | 1.354 | 224 | 0432 | 0.0073 | 0.1022 | 1.8662 | -0.1974 | 0.2153
146 1099 | 5719 | 01998 | 1.355 | 223 | 0.425 | 0.0071 | 0.0999 | 1.9401 | -0.1846 | 0.2244
1199 | 5707 | 0199 | 1.353 | 224 | 0429 | 0.0072 | 0.1015 | 2.0154 | -0.1720 | 0.2355
(DRSWJ-10C*) | 13.00 | 57.54 | 0.2004 | 1.358 | 223 | 0.426 | 0.0070 | 0.0995 | 2.0829 | -0.1581 | 0.2443
1399 | 57.35 | 0.2001 | 1.356 | 2.24 043 | 0.0072 | 0.1013 | 2.1507 | -0.1451 | 0.2556
15.01 | 57.37 | 0.2001 | 1.357 | 223 | 0428 | 0.0071 | 0.1004 | 2.2046 | -0.1315 | 0.2661
1549 | 5721 | 01998 | 1.355 | 224 | 0428 | 0.0071 | 0.1011 | 2.2323 | -0.1246 | 0.2710
16.00 | 57.33 | 0.2000 | 1.356 | 223 | 0425 | 0.0071 | 0.0995 | 2.2625 | -0.1148 | 0.2756
16.49 | 57.37 | 0.2001 | 1.356 | 224 | 0427 | 0.0071 | 0.1003 | 2.2694 | -0.1115 | 0.2923
16.98 | 5748 | 0.2003 | 1.357 | 224 | 0423 | 0.0070 | 0.0992 | 2.2756 | -0.1049 | 0.2952
1752 | 5743 | 02002 | 1.356 | 224 | 0426 | 0.0071 | 0.1001 | 2.2760 | -0.0988 | 0.3002
1799 | 5728 | 01999 | 1.354 | 224 | 0423 | 0.0070 | 0.0996 | 2.2550 | -0.0973 | 0.3030
1850 | 5743 | 0.2002 | 1.358 | 224 | 0426 | 0.0071 | 0.1002 | 2.1747 | -0.1394 | 0.3258
19.00 | 57.38 | 0.2001 | 1.355 | 224 | 0.423 | 0.0070 | 0.0996 | 2.1799 | -0.1434 | 0.3412

Table C72. Aerodynamic Data Summary for Run 147 without TWICS.

Run No. ay Qosu Re.u NPR m

(Configuration) | (deg) | (psf) Moo (x108) | (avg) | (bm/s)

C;z,u sz,u CL,u Cm,u CD,u

0.2660 | -0.1880 | 0.1420
0.7886 | -0.2279 | 0.1366
0.9624 | -0.2129 | 0.1396
1.1249 | -0.1943 | 0.1466
1.2826 | -0.1730 | 0.1563
1.3592 | -0.1610 | 0.1622
1.4379 | -0.1498 | 0.1689
1.5188 | -0.1393 | 0.1772
1.5991 | -0.1287 | 0.1867
1.6696 | -0.1154 | 0.1947
1.7387 | -0.1010 | 0.2039
1.8064 | -0.0880 | 0.2143
1.8687 | -0.0740 | 0.2241
1.9258 | -0.0608 | 0.2345
1.9570 | -0.0523 | 0.2408
1.9851 | -0.0449 | 0.2460
2.0149 | -0.0344 | 0.2514
2.0431 | -0.0315 | 0.2722
2.0657 | -0.0213 | 0.279%4
2.0812 | -0.0128 | 0.2862
2.0830 | -0.0099 | 0.2929
2.0694 | -0.0162 | 0.3018

-3.99 | 57.43 | 0.2002 | 1.356 1.0
0.01 57.24 | 01999 | 1.353 1.0
2.01 57.06 | 0.1996 | 1.352 1.0
4.01 5714 | 01997 | 1.354 1.0
6.02 | 57.31 | 0.2000 | 1.355 1.0
7.00 | 57.37 | 0.2001 | 1.355 1.0
799 | 57.04 | 0199 | 1.351 1.0
9.00 | 5713 | 0.1997 | 1.351 1.0
10.00 | 57.36 | 0.2001 | 1.354 1.0
147 1099 | 57.26 | 0.1999 | 1.353 1.0
11.99 | 57.23 | 0.1999 | 1.352 1.0
(AFC-off) 13.00 | 57.19 | 0.1998 | 1.352 1.0
1399 | 57.39 | 0.2001 | 1.356 1.0
1499 | 57.18 | 0.1998 | 1.354 1.0
156,51 | 57.25 | 0.1999 | 1.354 1.0
16.00 | 57.26 | 0.1999 | 1.354 1.0
16.49 | 57.08 | 0.199% | 1.352 1.0
17.00 | 57.12 | 0.199% | 1.352 1.0
1750 | 57.36 | 0.2001 | 1.354 1.0
17.99 | 5712 | 0.1997 | 1.351 1.0

1850 | 57.46 | 0.2003 | 1.355 1.0
19.00 | 57.05 | 0.1995 | 1.351 1.0

o
o
o

OO OO OO OO OO ODODODOODOO OO oo
OO OO OO OO OO ODODODODODOO OO OO
OO OO OO OO ODODODODODODODOOO OO OO
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Table C73. Aerodynamic Data Summary for Run 152 without TWICS.

Run No. ay Qoou Re.u NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

Cﬂ,u C;;’u CLu Cmu Cou

0.01 57.84 | 0.1999 | 1.485 1.0 0 0 0.7900 | -0.2276 | 0.1331

159 801 | 5800 | 02002 | 1479 | 1.0 14341 | 01465 | 0.1674
1199 | 57.96 | 02002 | 1476 | 1.0 17323 | 0.0986 | 0.2036
(AFC-off 1598 | 5772 | 01997 | 1471 | 1.0 19826 | -0.0443 | 0.2457

+SWVGs) 17.00 | 5808 | 0.2004 | 1470 | 1.0
1801 | 57.86 | 0.2000 | 1466 | 1.0

2.0542 | -0.0229 | 0.2585
2.0766 | -0.0160 | 0.2865

O O O o o
O O O o oo
O O O oo

Table C74. Aerodynamic Data Summary for Run 153 without TWICS.

Run No. u Qosu Reu NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (lbm/s)

C,u,u C mu CL,u Cm,u CD,u

001 | 57.85 |0.1999 | 1.461 | 1.0 0
801 | 57.73 | 0.1997 | 1.457 | 1.0
153 12.02 | 57.70 | 01997 | 1455 | 1.0
16.00 | 57.83 | 0.1999 | 1455 | 1.0
(AFC-off) 17.00 | 58.14 | 0.2005 | 1.457 | 1.0
17.99 | 58.06 | 0.2003 | 1.455 | 1.0
18.98 | 57.66 | 0.1996 | 1.448 | 1.0

0 0.7926 | -0.2279 | 0.1334
1.4361 | -0.1470 | 0.1680
1.7400 | -0.0985 | 0.2042
1.9862 | -0.0437 | 0.2456
2.0496 | -0.0243 | 0.2579
2.0825 | -0.0150 | 0.2854
2.0749 | -0.0143 | 0.2998

O O O o oo
O O O O o o o
O O O o oo

Table C75. Aerodynamic Data Summary for Run 159 without TWICS.

Run No. o Qo Reu | NPR m

(Configuration) | (deg) | (ps) Mo (x108) | (avg) | (Ibm/s)

C U C mu CL,u Cm,u CD,u

-3.99 | 57.76 | 0.2000 | 1.405 | 1.52 | 0.322 | 0.0048 | 0.0507 | 0.3551 | -0.2074 | 0.1345
003 | 57.95 | 02003 | 1406 | 1.52 | 0.321 | 0.0048 | 0.0502 | 0.8591 | -0.2371 | 0.1295
2.01 57.78 | 0.2000 | 1.404 | 1.52 | 0.321 | 0.0048 | 0.0505 | 1.0359 | -0.2246 | 0.1365
4.01 57.77 | 0.2000 | 1.402 | 1.52 | 0.317 | 0.0047 | 0.0498 | 1.2039 | -0.2054 | 0.1445
6.02 | 57.77 | 0.2000 | 1.401 152 | 0.318 | 0.0047 | 0.0500 | 1.3729 | -0.1870 | 0.1584
700 | 57.55 | 01996 | 1.397 | 1.52 | 0.316 | 0.0047 | 0.0500 | 1.4566 | -0.1771 | 0.1657
8.01 57.91 | 0.2002 | 1399 | 1.52 | 0.317 | 0.0047 | 0.0497 | 1.5423 | -0.1681 | 0.1747
9.00 | 5749 | 01995 | 1.394 | 1.52 | 0.317 | 0.0048 | 0.0504 | 1.6219 | -0.1580 | 0.1841
10.00 | 57.75 | 0.1999 | 1.3%6 | 1.51 0.312 | 0.0046 | 0.0489 | 1.6950 | -0.1469 | 0.1925
159 11.01 | 57.87 | 0.2002 | 1.397 | 152 | 0.314 | 0.0046 | 0.0492 | 1.7719 | -0.1345 | 0.2034
12.01 | 58.03 | 0.2004 | 1.397 | 152 | 0.311 | 0.0045 | 0.0485 | 1.8467 | -0.1214 | 0.2135
(APJ-10C%) 13.00 | 57.75 | 0.1999 | 1.394 | 152 | 0.315 | 0.0047 | 0.0496 | 1.9180 | -0.1098 | 0.2242
14.01 | 57.90 | 0.2002 | 1.395 | 152 | 0.314 | 0.0046 | 0.0493 | 1.9842 | -0.0955 | 0.2347
15.01 | 57.70 | 0.1998 | 1.393 | 152 | 0.317 | 0.0047 | 0.0501 | 2.0455 | -0.0801 | 0.2453
1549 | 5768 | 01998 | 1.392 | 1.52 | 0.317 | 0.0047 | 0.0501 | 2.0703 | -0.0725 | 0.2491
16.00 | 57.67 | 0.1998 | 1.391 152 | 0.319 | 0.0048 | 0.0505 | 2.0991 | -0.0654 | 0.2553
16.49 | 5760 | 0.1996 | 1.389 | 1.52 | 0.314 | 0.0047 | 0.0497 | 2.1289 | -0.0563 | 0.2602
17.00 | 58.03 | 0.2004 | 1.394 | 152 | 0.317 | 0.0047 | 0.0497 | 2.1481 | -0.0510 | 0.2787
1750 | 57.88 | 0.2001 | 1.392 | 152 | 0.315 | 0.0047 | 0.0495 | 2.1590 | -0.0457 | 0.2845
18.01 | 57.76 | 0.1999 | 1.391 152 | 0.318 | 0.0048 | 0.0502 | 2.1626 | -0.0411 | 0.2907
18.50 | 57.72 | 0.1999 | 1.390 | 1.52 | 0.316 | 0.0047 | 0.0500 | 2.1216 | -0.0532 | 0.2998
19.00 | 5765 | 0.1997 | 1.389 | 1.53 | 0.319 | 0.0048 | 0.0507 | 2.0933 | -0.0846 | 0.3259
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Table C76. Aerodynamic Data Summary for Run 163 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C#,u C;;’u CLu Cmu Cou

-399 | 5793 |0.2003 | 1.419 | 2.09 | 0457 [ 0.0082 | 0.0981 | 0.4781 | -0.2434 | 0.1408
003 | 5745 | 01994 | 1412 | 210 | 0.455 | 0.0082 | 0.0990 | 0.9532 | -0.2692 | 0.1387
202 | 5744 | 01994 | 1411 | 210 | 0.452 | 0.0081 | 0.0984 | 1.1379 | -0.2584 | 0.1476
4.01 5752 | 019% | 1411 | 210 | 0.451 | 0.0081 | 0.0980 | 1.3050 | -0.2399 | 0.1582
6.00 | 57.63 | 0.1998 | 1412 | 2.09 | 0451 | 0.0081 | 0.0976 | 1.4717 | -0.2196 | 0.1719
700 | 5791 | 02002 | 1413 | 2.03 | 0.459 | 0.0086 | 0.0958 | 1.5420 | -0.2057 | 0.1786
7.00 | 58.03 | 02005 | 1412 | 2.09 | 0.444 | 0.0079 | 0.0952 | 1.5494 | -0.2083 | 0.1795
8.01 58.01 | 0.2004 | 1.410 | 210 | 0.444 | 0.0079 | 0.0955 | 1.6328 | -0.1977 | 0.1893
9.00 | 57.56 | 0.1996 | 1.402 | 2.09 | 0.443 | 0.0079 | 0.0963 | 1.7091 | -0.1860 | 0.1976
998 | 57.87 | 02002 | 1405 | 210 | 0.444 | 0.0079 | 0.0959 | 1.7827 | -0.1731 | 0.2067

163 1099 | 57.62 | 0.1997 | 1.401 210 | 0.442 | 0.0079 | 0.0961 | 1.8579 | -0.1577 | 0.2155
(APJ-10CH) 1201 | 5765 | 0.1998 | 1.401 210 | 0.444 | 0.0080 | 0.0966 | 1.9286 | -0.1447 | 0.2259
1298 | 57.77 | 0.2000 | 1.401 210 | 0.443 | 0.0079 | 0.0962 | 1.9955 | -0.1311 | 0.2349
14.01 | 57.77 | 0.2000 | 1.401 210 | 0.442 | 0.0079 | 0.0962 | 2.0619 | -0.1174 | 0.2458
15.01 | 57.72 | 01999 | 1.398 | 2.10 | 0.442 | 0.0079 | 0.0962 | 2.1187 | -0.1029 | 0.2559
1549 | 5757 | 01997 | 1.3%6 | 2.11 0.445 | 0.0080 | 0.0974 | 2.1439 | -0.0958 | 0.2608
16.02 | 57.76 | 0.2000 | 1.397 | 210 | 0.445 | 0.0080 | 0.0969 | 2.1772 | -0.0867 | 0.2664
16.51 | 57.75 | 0.2000 | 1.396 | 2.11 0.444 | 0.0079 | 0.0970 | 2.2006 | -0.0789 | 0.2714
17.02 | 57.36 | 0.1993 | 1.390 | 210 | 0.444 | 0.0080 | 0.0975 | 2.2123 | -0.0732 | 0.289%4
1748 | 5760 | 0.1997 | 1.392 | 210 | 0.445 | 0.0080 | 0.0973 | 2.2172 | -0.0672 | 0.2937
18.01 | 57.80 | 0.2001 | 1.394 | 210 | 0.442 | 0.0079 | 0.0960 | 2.2048 | -0.0634 | 0.2980
18.50 | 57.84 | 0.2002 | 1.394 | 210 | 0.446 | 0.0080 | 0.0969 | 2.1516 | -0.0896 | 0.3128
19.00 | 57.64 | 0.1998 | 1.390 | 210 | 0.443 | 0.0079 | 0.0967 | 2.1370 | -0.1114 | 0.3369

Table C77. Aerodynamic Data Summary for Run 164 without TWICS.

Run No. oy Qosu Reu | NPR m

Mx,u C/,,u C,r,u CL,u Cm,u CD,u

(Configuration) | (deg) | (psf) (x 108) | (avg) | (Ibm/s)

-401 | 5780 | 0.2001 | 1.386 | 2.47 | 0.537 | 0.0098 | 0.1377 | 0.5249 | -0.2605 | 0.1440
-0.01 | 57.65 |0.1998 | 1.383 | 2.47 | 0.538 [ 0.0099 | 0.1387 | 0.9981 | -0.2890 | 0.1444
2.01 5745 | 01994 | 1381 | 248 0.54 | 0.0099 | 0.1401 | 1.1823 | -0.2764 | 0.1540
4.01 57.69 | 01999 | 1.384 | 247 | 0537 | 0.0098 | 0.1383 | 1.3516 | -0.2578 | 0.1644
6.00 | 57.77 | 02000 | 1.385 | 2.48 | 0.538 | 0.0098 | 0.1385 | 1.5201 | -0.2375 | 0.1789
7.00 | 58.16 | 0.2007 | 1.387 | 2.48 | 0.539 | 0.0098 | 0.1376 | 1.5947 | -0.2260 | 0.1865
164 8.01 5772 | 01999 | 1382 | 248 | 0.547 | 0.0102 | 0.1411 | 1.6786 | -0.2169 | 0.1962
APJ-A0CA 9.00 | 57.73 | 01999 | 1.381 | 2.48 | 0.536 | 0.0098 | 0.1381 | 1.7547 | -0.2045 | 0.2051
(APJ- ) 10.00 | 57.82 | 0.2001 | 1.382 | 248 | 0.538 | 0.0098 | 0.1386 | 1.8294 | -0.1929 | 0.2149
1201 | 5763 | 0.1998 | 1.380 | 249 | 0.538 | 0.0098 | 0.1395 | 1.9767 | -0.1667 | 0.2345
15.03 | 57.77 | 0.2000 | 1.381 | 249 0.54 | 0.0099 | 0.1398 | 2.1652 | -0.1224 | 0.2651
1598 | 5768 | 01998 | 1.379 | 248 | 0.537 | 0.0098 | 0.1389 | 2.2144 | -0.1067 | 0.2734
16.98 | 57.87 | 0.2002 | 1.381 | 249 | 0.539 | 0.0098 | 0.1390 | 2.2473 | -0.0921 | 0.2965
1799 | 5783 | 0.2001 | 1.379 | 249 | 0.536 | 0.0097 | 0.1384 | 2.2347 | -0.0829 | 0.3049
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Table C78. Aerodynamic Data Summary for Run 165 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C#,u C;;’u CLu Cmu Cou

0.01 57.78 | 0.2000 | 1375 | 2.96 | 0.642 | 0.0117 | 0.1979 | 1.0447 | -0.3020 | 0.1484
4.01 5770 | 01999 | 1374 | 297 | 0.647 | 0.0119 | 0.2005 | 1.3950 | -0.2721 | 0.1691
6.00 | 57.70 | 01999 | 1.374 | 2.96 | 0.653 | 0.0121 | 0.2015 | 1.5621 | -0.2496 | 0.1835
700 | 57.83 | 02001 | 1.375 | 296 | 0654 | 0.0121 | 0.2014 | 1.6395 | -0.2392 | 0.1924
8.01 5758 | 01997 | 1372 | 2.96 064 | 0.0117 | 0.1982 | 1.7230 | -0.2297 | 0.2023
165 9.00 | 5749 | 01995 | 1371 | 29 | 0641 | 0.0117 | 0.1993 | 1.7998 | -0.2175 | 0.2112
998 | 57.83 | 02001 | 1.374 | 297 066 | 0.0123 | 0.2036 | 1.8754 | -0.2056 | 0.2209

(APJ-10C") | 4199 | 5762 | 0.1997 | 1372 | 297 | 0656 | 0.0122 | 02036 | 2.0212 | -0.1810 | 0.2416
1501 | 5791 | 02003 | 1376 | 297 | 0645 | 00118 | 0.1985 | 22039 | -0.1346 | 0.2711
1598 | 5781 | 02001 | 1374 | 297 | 0645 | 00117 | 01995 | 2.2560 | -0.1176 | 0.2802
1698 | 5789 | 02002 | 1374 | 296 | 0639 | 00116 | 0.1965 | 22818 | -0.1031 | 0.3019
1799 | 5764 | 01998 | 1370 | 297 | 0644 | 00118 | 0.1999 | 22613 | -0.0951 | 0.3105
Table C79. Aerodynamic Data Summary for Run 168 without TWICS.
Run No. u Qosu Rey NPR m

Mac,u C,LI,LI C;z’u CL,u Cm,u CD,U

(Configuration) | (deg) | (psf) (x109) | (avg) | (Ibm/s)

001 | 3277 | 01499 | 1060 | 201 | 0385 | 00110 | 0.1684 | 11388 | -0.3206 | 0.1512
401 | 3288 | 01501 | 1060 | 201 | 0381 | 00108 | 0.1854 | 14858 | 02051 | 0.1733
600 | 3294 | 041503 | 1061 | 201 | 0378 | 00107 | 0.1835 | 16531 | -0.2740 | 0.1887
700 | 3276 | 01499 | 1058 | 201 | 0378 | 00107 | 0.1853 | 1.7475 | -0.2659 | 0.2010

168 799 | 3302 | 041505 | 1060 | 200 | 0375 | 00106 | 0.1811 | 1.8206 | -0.2553 | 02105
ORSWLrocr, | 9% | 3271 | 01498 | 1085 | 200 | 0376 | 00108 | 01830 | 1.9829 | 02326 | 02305

. | 1201 | 3284 |o04501 | 1057 | 201 | 0377 | 00108 | 0.1840 | 21323 | 02059 | 0.2521
M-=01%) | 4501 | 3285 | 01501 | 1057 | 200 | 0374 | 00106 | 0.1822 | 2.3020 | -0.1626 | 02813
1598 | 3282 | 01500 | 1.056 | 201 | 0377 | 0.0107 | 0.1843 | 23545 | -0.1471 | 0.3037
1700 | 3288 | 041501 | 1056 | 201 | 0377 | 0.0107 | 0.1838 | 23590 | -0.1327 | 0.3106
1797 | 3201 |o04502 | 1.056 | 201 | 0379 | 0.0108 | 0.1850 | 2.3082 | -0.1246 | 0.3139

Table C80. Aerodynamic Data Summary for Run 169 without TWICS.

Run No. y Qosu Rey NPR m

(Configuration) | (deg) | (psf) | M | (x109 | (avg) | (loms)

C/u’u C;;,u CL,u Cm,u CD,u

-0.01 | 3271 | 0.1497 | 1.051 1.53 | 0.289 | 0.0070 | 0.1083 | 1.0109 | -0.2923 | 0.1414
403 | 3266 |0.1496 | 1.050 | 1.53 | 0.289 [ 0.0070 | 0.1086 | 1.3685 | -0.2637 | 0.1636
6.00 | 32.64 | 0.1496 | 1.050 | 1.53 029 | 0.0071 | 0.1090 | 1.5333 | -0.2436 | 0.1773
700 | 3291 | 01502 | 1.054 | 1.51 0.282 | 0.0067 | 0.1034 | 1.6052 | -0.2298 | 0.1845
169 8.01 32.66 | 0149 | 1.049 | 1.51 0.281 | 0.0066 | 0.1042 | 1.6906 | -0.2196 | 0.1941
797 | 3278 | 0.1499 | 1.050 | 1.51 0.281 | 0.0066 | 0.1037 | 1.6852 | -0.2199 | 0.1913
(DRSWJ-10CA, | 10.02 | 32.62 | 0.1495 | 1.048 | 1.52 | 0.282 | 0.0067 | 0.1053 | 1.8475 | -0.1986 | 0.2137

M= 0.15) 12.01 | 3264 | 0.1496 | 1.048 | 1.51 0.278 | 0.0065 | 0.1029 | 1.9881 | -0.1710 | 0.2311
15.03 | 32.86 | 0.1501 | 1.051 1.51 0.28 | 0.0066 | 0.1029 | 2.1812 | -0.1267 | 0.2639
1598 | 32.78 | 0.1499 | 1.050 | 1.50 | 0.277 | 0.0064 | 0.1018 | 2.2277 | -0.1116 | 0.2831
17.00 | 3272 | 0.1497 | 1.049 | 1.51 0.28 | 0.0066 | 0.1035 | 2.2622 | -0.0988 | 0.2956
18.01 | 3268 | 0.1497 | 1.048 | 1.51 0.278 | 0.0065 | 0.1030 | 2.2507 | -0.0901 | 0.3018
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Table C81. Aerodynamic Data Summary for Run 170 without TWICS.

Run No. ay Qoou Re. NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

C#,u C;;’u CLu Cmu Cou

0.01 32.86 | 0.1501 | 1.050 | 3.01 0.591 | 0.0175 | 0.4336 | 1.3501 | -0.3566 | 0.1661
4.01 32.64 | 01495 | 1.046 | 3.00 | 0592 | 0.0177 | 0.4377 | 1.6858 | -0.3250 | 0.1919
6.00 | 32.82 | 0.1500 | 1.049 | 3.01 0.593 | 0.0177 | 0.4353 | 1.8481 | -0.3045 | 0.2099
6.98 | 33.00 | 0.1504 | 1.052 | 3.01 0.593 | 0.0176 | 0.4322 | 1.9239 | -0.2951 | 0.2197
170 8.01 32.87 | 01501 | 1.049 | 3.01 0.594 | 0.0177 | 0.4360 | 2.0041 | -0.2844 | 0.2317
10.02 | 3286 | 0.1501 | 1.049 | 3.01 0.589 | 0.0174 | 0.4315 | 2.1463 | -0.2590 | 0.2509
(DRSWJ-10CA, | 12.01 | 32.81 | 0.1499 | 1.048 | 3.01 0.592 | 0.0176 | 0.4358 | 2.2692 | -0.2306 | 0.2689

M..= 0.15) 1201 | 3283 | 0.1500 | 1.048 | 3.02 | 0.594 | 0.0176 | 0.4386 | 2.2684 | -0.2308 | 0.2688
15.01 | 32.87 | 0.1501 | 1.049 | 3.01 0.591 | 0.0175 | 0.4330 | 2.4254 | -0.1825 | 0.2969
1598 | 3296 | 0.1503 | 1.051 | 3.02 | 0.595 | 0.0176 | 0.4353 | 2.4558 | -0.1688 | 0.3164
17.00 | 3281 | 0.1499 | 1.048 | 3.02 | 0.598 | 0.0179 | 0.4406 | 2.4506 | -0.1556 | 0.3215
18.01 | 3284 | 0.1500 | 1.048 | 3.02 | 0.596 | 0.0177 | 0.4396 | 2.3650 | -0.1528 | 0.3240

Table C82. Aerodynamic Data Summary for Run 171 without TWICS.

Run No. Qu Qou Reu NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

(@)
X
<

C;;,u CL,u Cm,u CD,u

-3.99 | 329 | 0.1503 | 1.051 1.0
0.01 32.58 | 0.1494 | 1.044 1.0
202 | 3275 | 0.1498 | 1.047 1.0
4.01 32.77 | 0.1498 | 1.048 1.0
6.00 | 32.80 | 0.1499 | 1.048 1.0
7.00 | 3294 | 0.1502 | 1.050 1.0
8.01 32.80 | 0.1499 | 1.048 1.0
9.00 | 32.85 | 0.1500 | 1.049 1.0
10.00 | 32.81 | 0.1499 | 1.048 1.0

o
o

0.2936 | -0.2049 | 0.1406
0.7926 | -0.2205 | 0.1384
0.9679 | -0.2103 | 0.1396
1.1332 | -0.1927 | 0.1479
1.2878 | -0.1719 | 0.1563
1.3664 | -0.1608 | 0.1631
1.4473 | -0.1488 | 0.1705
1.5284 | -0.1386 | 0.1791
1.6048 | -0.1277 | 0.1875

7 11.01 | 3277 | 0.1498 | 1.048 1.0 1.6760 | -0.1143 | 0.1967
(AFC-off 1201 | 3275 | 0.1498 | 1.047 1.0 17414 | 0.0999 | 0.2063
M= 0_15’) 1298 | 32.85 | 0.1500 | 1.049 1.0 18113 | -0.0860 | 0.2170

13.99 | 3270 | 0.1497 | 1.046 1.0
1499 | 3280 | 0.1499 | 1.048 1.0
1549 | 3272 | 0.1497 | 1.046 1.0
16.02 | 32.84 | 0.1500 | 1.048 1.0
16.48 | 32.87 | 0.1501 | 1.049 1.0
17.00 | 3272 | 0.1497 | 1.047 1.0
1750 | 32.64 | 0.1495 | 1.045 1.0
17.99 | 3280 | 0.1499 | 1.048 1.0
18.50 | 3293 | 0.1502 | 1.050 1.0
19.02 | 32.71 | 0.1497 | 1.046 1.0

1.8728 | -0.0718 | 0.2276
1.9312 | -0.0562 | 0.2378
1.9603 | -0.0475 | 0.2435
1.9884 | -0.0394 | 0.2492
2.0236 | -0.0314 | 0.2678
2.0493 | -0.0219 | 0.2753
2.0753 | -0.0117 | 0.2834
2.0867 | -0.0044 | 0.2898
2.0905 | 0.0012 | 0.2959
2.0838 | -0.0018 | 0.3047

OO OO OO OO ODODODOODOODOOO OO OO
OO OO OO OO ODODODODODODODODODOO O OO
OO OO OO OO ODODODODODOODODOOO O OO
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Table C83. Aerodynamic Data Summary for Run 172 without TWICS.

Run No. ay Qoou Re.u NPR m

(Configuration) | (deg) | (psf) Mo (x109) | (avg) | (Ibm/s)

(@)
X
<

C mu CL,u Cm,u CD,u

-3.99 | 5791 | 0.2004 | 1.383 1.0
0.01 57.66 | 0.2000 | 1.380 1.0
2.01 57.53 | 0.1998 | 1.377 1.0
4.01 57.72 | 0.2001 | 1.378 1.0
6.02 | 57.57 | 0.1998 | 1.375 1.0
7.00 | 57.69 | 0.2000 | 1.376 1.0
8.01 57.74 | 0.2001 | 1.375 1.0
9.00 | 57.58 | 0.1998 | 1.373 1.0
10.00 | 57.11 | 0.1990 | 1.368 1.0
172 1099 | 57.04 | 0.1989 | 1.366 1.0
1201 | 56.80 | 0.1984 | 1.362 1.0
(AFC-off) 13.00 | 57.11 | 0.1990 | 1.366 1.0
1399 | 57.70 | 0.2000 | 1.373 1.0
15.01 | 57.44 | 0.1996 | 1.369 1.0
1549 | 57.71 | 0.2001 | 1.372 1.0
16.02 | 57.70 | 0.2000 | 1.370 1.0
16.49 | 57.63 | 0.1999 | 1.369 1.0
17.00 | 57.55 | 0.1998 | 1.369 1.0
17.52 | 57.75 | 0.2001 | 1.371 1.0
17.99 | 57.59 | 0.1998 | 1.369 1.0
18.50 | 57.69 | 0.2000 | 1.370 1.0
19.00 | 57.84 | 0.2003 | 1.371 1.0

o
o

0.2722 | -0.1860 | 0.1397
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Appendix D.

CRM-SHL-AFC Aerodynamic Comparison Plots
without Wall Correction
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Figure D1. Cpu, Cyy and Cru vs. a plots for increasing/decreasing a with floor BLRS on (Preliminary
checkout runs; AFC-off, Mx, = 0.2, without TWICS).
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Figure D2. Cpu, Cnu and Cru vs. oy plots for repeat runs without AFC (AFC-off; M, = 0.2, without
TWICS).
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Figure D3. Cp.u, Cy and Cru vs. , plots for HELP actuators with 4- or 6-cartridge partial coverage
(HELP-4C, HELP-6C; M, = 0.2, without TWICS).
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Figure D4. Cp., Cpw and Cru vs. a plots for HELP actuators with 8-cartridge partial coverage (HELP-
8C; Mx, = 0.2, without TWICS).
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Figure D5. Cpu, Ciu and Cru vs. o plots for full-coverage HELP actuators Row 1 (sweeping jets)
sealed (HELP-10C-R1S, HELP-10C-R1ENS; Mx, = 0.2, without TWICS).
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Figure D6. Cpy, Cymu and Cru vs. a, plots for full-coverage HELP actuators with 79 VGs installed
upstream of Row 1 sweeping jets (HELP-10C*-R1S+R1VGs, HELP-10C*-R1VGs;
Moy, = 0.2, without TWICS).
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Figure D7. Cpu, Cyyand Cru vs. o plots for full-coverage HELP actuators (HELP-10C; NPR <1.7,

M, = 0.2, without TWICS).
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Figure D8. Cp,, Cnyand Cru vs. o plots for full-coverage HELP actuators (HELP-10C*;
M, = 0.2, without TWICS).
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Figure D9. Cpy, Cuu and Cru vs. a, plots for full-coverage HELP actuators, including repeat runs
(HELP-10C*"; M, = 0.2, without TWICS).
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Figure D10. Cp, Cuu and Cru vs. oy plots for full- and partial- coverage HELP actuators at various
spanwise tailoring NPR (HELP-10C-ST*, HELP-8C-ST"; M, = 0.2, without TWICS).
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Figure D11. Cpu, Cuu and Cru vs. o, plots for full- and partial-coverage HELP actuators at lower M
(HELP-8C, HELP-10C; M, = 0.15, without TWICS).
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Figure D12. Cp,, Cyu and Cru vs. o plots for full-coverage HELP actuators at lower M« (HELP-10C;
Mo, =0.125 and Mw,, = 0.175, without TWICS).

221

0.6

0.2




0.5

0.4

1.8

CLu 1.4

——Run 147, NPR = 1
g Run 127, NPR = 1.8, DRSWJ-10C-R2S+R1ENSA
--#- Run 128, NPR = 1.5, DRSWJ-10C-R2S+R1ENS*
--©-- Run 135, NPR = 1.25, DRSWJ-10C-R2S*
—o—Run 136+137, NPR = 1.5, DRSWJ-10C-R2SA
-t Run 138, NrR =2, DRSWJ-10C-R2S*

4 8 12 16 20 24
ay (deg)

Figure D13. Cpu, Cyu and Cru vs. o, plots for full-coverage DRSW1J actuators with various nozzle
sealed (DRSWJ-10C-R2S+R1ENS”, DRSWJ-10C-R2S%; M, = 0.2, without TWICS).
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Figure D14. Cpu, Cyu and Cru vs. o, plots for full-coverage DRSWJ actuators with all even nozzles
sealed (DRSWJ-10C-ENS*; M, = 0.2, without TWICS).
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Figure D15. Cp.u, Cinu and Cru vs. o, plots for full-coverage DRSWJ actuators (DRSWJ-10C*; Mo, =
0.2, without TWICS).

224



0.5

0.4

CDu 0.3 § :f;-_-g.'. )

=g
R e e K

0.05

-0.05 wxxxx—X*’(
-0.15 ‘—‘\)(”/ N e ,-g:é.;_:g:
Cm ’ | | | n,,..n ....... --,-El"';"_' :;:::""‘

7 -0.25 | - mE' _ﬁ___,:g"_,_

035 | &

'0-45 1 1

2.6
| l P
LaeTT A
| ' ~ e g

-
-

B | T - LS .
2.2 | e i o

a" -
!’ "
Lu 4 -~ K
. -
y 1 L - e
- "
- ” - -
-

—>%—Run 171, M_=0.15,NPR =1
-8 Run 169, M_ = 0.15, NPR=1.5
--&---Run 168, M, = 0.15, NPR =2
--©---Run 170, M_ = 0.15, NPR =3

e
8 12 16 20 24
ay (deQ)

Figure D16. Cpu, Cnu and Cru vs. a, plots for full-coverage DRSWJ actuators at lower M» (DRSWIJ-

10C*; Mo, = 0.15, without TWICS).
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Figure D17. Cpu, Cnu and Cruvs. ay plots for full-coverage APJ actuators (APJ-10C*; M, = 0.2, without

TWICS).
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Figure D18. Cpu, Ciu and Cru vs. a, plots for VGs installed downstream of pylon (AFC-

offtSWVGs; NPR = 1, M, = 0.2, without TWICS).
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