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This report has been reviewed by the Eustis Directorate,
U.S. Armmy Air Mobility Research and Development Laboratory
and is considered to be technically sound.
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- The purpose of this effort was to determine, by an experi-
mental investigation, the effects of Mach number on the crag
characteristics of a high-speed helicopter. This investiga-
tion considered both conventional and wingeé helicopter
configurations equipped with three diffe.ent rotor heads
(unfaired, rigid fairing, or floating fairing). The heli-
copter configuration with the floating rotor head fairing
was also equipped with a boundary layer control device to

reduce drag.
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) This program was conducted under the technical tcrnagement
of Mr. William T. Yeager, Jr., znd Mr. Paul H. Mirick of
the Aeromechanics Division of this Directorate.
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SUMMARY

An experimental investigation was carried out to determine the effect of
Mach number on the drag characteristies of a high-speed wingless and
winged helicopter when equipped with two different rotor head fairings.
A simuleted unfaired rotor head was provided as a basis for comparison.
Tests were performed using a 1/9th scale model of a 60,000-pound ciass
helicopter design. Data acquired included gross model force and rctor
head force data, wing and pylon surface pressures, and tuft photos.

For the wingless helicopter configuration, the "floating” rotor head
fairing operating in conjunction with a blowing boundary layer control
(BLC) system provided a maximum equivalent drag saving of 5.5 square feet
of parasite area at Mach nuwbers up to 0.4. The coriesponding savings
for the "rigid" fairing at a Mach number of 0.4 was 3.5 square feet. For
the winged configuration, smaller savings were achieved, due primarily to
interference drag resulting from an inadequate wing root-pylon junction
for the high wing ircidence investigated.

Increasing Mach number increased the drag of all configurations tested.
This drag rise was particularly severe at Mach numbers greater than 0.4 for
all of the winged configurations tested with either faired or unfaired
rotor heads and for the wingless configuration with the floating fairing.
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FOREWORD

Thie test program was sponscred by the Eustis Directorate, U. S. Army Air
Mobility Research and Development Laboratory, and was monitored by
Messrs. William Yeager and Paul Mirick. The program was authorized by
DA Task 1F1622034A4102.
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Mr. Evan Fradenburgh of Sikorsky Aircraft assisted in the design of the
) floating fairing system and in the analysis of the data obtained there-
fronm.
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LIST OF SYMBOLS

A AJ total boundary layer control nozzle exit area, ft2

% b wing span, ft

3 - A 2/3

3 Cf aerodynamic cleanliness parameter, £/(GHW)

5

< CP pressure coefficient, measured pressure ninus freestream static
33 pressure/q, dimensionless -
3: Dbal measured balance drag, corrected for stru’. tare drag in the

= case of the tunnel balance, 1b

% Deq total equivalent dreg, Dext + Dpump’ 1b

e ext effective external drag, Dbal + Dram’ 1b

3

4 oump drag equivalent of power require¢ to drive boundary layer

:; = control system, prump (550/v), 1b

2 -

z Dram ram drag, mVo, 1b

H f parasite area, Drag/q, ft2 (includes induced drag for test con-
3 : figurations with wing)

-; th rotor head parasite area, rotor head drag/q, ft2

: fu boundary layer control net thrust parameter. Tnet/q’ ft2

g GW aircraft gross weight, 1lb

4 HO freestream total pressure, lb/ft2

; HJ boundary layer control jet total pressure, lb/i't2

= i um,  Povwer required to operate boundary layer control pump-duct

A puty system, horsepower

x4

L 1ift, 1b

i M freestream Mach number, dimensionless

3

by MJ boundary layer control jet Mach number, dimensioniess

o

£ . boundary layer control mass flow, slugs/sec
. K rotor RPM

9 PM pitching moment, positive nose up, fi-1lb

S % freestream static pressure, lb/ft2

= xiv N
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jet exit static pressure, 11)/1:“&;2

Py

qQ freestream dynamic pressure, X °ov02’ lb/f.’t2

R gas constant, 1715 ft2/sec2°R

RN Reynolas number, dimensionless

Tgross bouncary layer control gross jet thrust, 1b

Tnet bouwndary layer control net thrust, 1b

tso freestream stagnation terperature, °R

tsJ let exit stagnation temperature, °R

Vo freestream velocity, ft/sec

VJ Jet exit velocity, ft/sec

y wing spanwicze location, taken from the center of the wing, ft
a fuselage angle of attack, deg

a, wing angle of attack, deg

8 Glauert similarity factor, 1/4/1-M° , dimensionless
Y ratio of specific heats, 1.40 for air, dimensionless
G freestream stagnation density, slugs/ft3

Note: Model configuration symbols listed in Table I.
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INTRODUCTION

The feasibility of high-speed flight of conventional and compound heli-
copters has been demonstrated in numerous flight and wind tunnel tests.
However, the efficiency of many of these aircraft could be significantly
improved by minimizing rotor head and pylon drag. A number of rotor head
fairing concepts have been proposed, and some of these have reached the
wind tunrel or flight test stage. An accurate comparison of their
effectiveness has not been made, however, because of differences in model
scale and other test conditions. In addition, the effect of Mach number
on the drag characteristics of helicopter designs with either faired or
unfaired rotor heads has not been determined. Two promising rotor head
fairing concepts are the "rigid" fairing, shown in Figure 1 on the
Sikorsky S-67 BlackhawkTM helicopter, and the full-scale "floating” fair-
ing with boundary layer control (BLC), shown in Figure 2.

The rigid fairing was designed to provide a minimum-size sealed cover for
the rotor head. Blade flap and lag motions are accommodated by sealed
ball joints which are attached to the blade cuffs just outbcard of the
coincident flap-lag hinge. The central portion of the fairing is attached
directly to the rotor head. This fairing concept has previously been
tested at small scale and low speeds in the wind tunnel, a2nd in flight on
the S-67 helicopter.
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The ellipsoidal, floating rotor head fairing was developed to provide a 3z
streamlined, low-drag-coefficient enclosure for the rotor head, shaft b
and control rods. Previous investigations by Sikorsky Aircraft have shown g
that the theoretical reduction in drag provided by an ellipsoidal shell §
covering the rotor head may not be realized in practirce because of tie %
large adverse interference between the rotor head feiring and the pylon. ¥
This interference is manifested by flow separation over the aft portion of 3
the pylon and fairing, and this separation may extend to the wing root §
area and aft fuselage. Attempts were made to alleviate the adverse g
pressure gradient over the aft fairing by cambering the ellipsoid to re- g
duce the pressure gradient beneath it; however, this resulted in only §
minor reductions in drag. E
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In 1960, full-scale tests were carried out to investigate the reduction of
interference Letween the rotor head fairing and the pylon by means of blow-
ing boundary layer control (BLC). The rotor shaft and pushrods were
enclosed in a circular cylinder with jet slots just aft of the maximum
thickness point, blowing along a wedge-shaped afterbody as showm in Figure 2.
The ellipsoidal rotor head fairing was attached to the rotor blades
ovtboard of the flap-lag hinges, allowing it to "float" with the rotor tip
path plane and thus minimizing the size of the cutout holes necessary to
ailow blade motions. The wedge-shaped afterbody was spring loaded and
telescoping so that it followed the motions cf the ellipsoidal shell.
Sliding seals were provided between the afterbody and the ellipsoidal
fairing and between the cylinder and the ellipsoidal fairing. This system,
vhen used with the boundary layer control,was shown to reduce significantly
the adverse interference between the fairing and the pylon so that the




system provided a net saving in drag. These tests were report:d in
Reference 1.

|
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The tests described in this report include a model buildup of 21 config-
urations including both fairing concepts on wingless and winged helicop-
ters. Tests were conducted at various angles of attack for Mach numbers
from 0.2 to 0.6. Rotor head RPM was also varied. Data acquired include
gross model lift, drag, and pitching moment, rotor head dra: (measured by

a separate balance), and pylon and wing surface pressures.
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DESCRIPTION OF MODEL AND TEST FACI{LiTIES

MODEL

The test model was designed to represent the airfrume of the Sikorsky
S-65-200 compound helicopter, an aircraft design of approxinately 62,000
pounds gross weight, with a 79--foot-diameter rotor and a 47.5-foot wing §pan.
Although no rotor was tested under this contract. the model size was
selected to be compatible with existing 9.0-foot-diameter model rotors.

. Thus, the scale factor (in length) is 9/79 = 0.114k = 1/9. A drawing of the

medel is presented in Figure 3.

. MODEL CONFIGURATIONS

OGRS

The model fuselage could be equipped with eitler of two main rotor pylons,
two rotor head fairings (each associated with a particular pylon), an
unfaired rotor head, blade stubs, and a wing. ‘"wenty-one combinations of
these components were tested during this investigation. The model
component designations are iisted in Table I. Table II summerizes the
test configurations and the type of data acquired for each. Photographs
of each of the rotor head configurations are shown in Figure 4. The two
complete configurations with fairings are shown in Figure 5.
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Table III summarizes the frontal areas of the various model components.

AIDAHIELE:

FUSELAGE AND ROTOR DRIVE

The fuselage was constructed with an aluminum and fiberglass skin over a
steel frame. The model was mounted on an existing t.ingle strut which was
swept forward from the tunnel floor at 30° with the fuselage at zero a» e
2 of attack. All instrumentation and model support lines were intermal .o

2 this strut. The fuselage was also equipped with a downward-angled V-tail
in order to eliminate any yaw-sideslip instability of the model on the
flexible support strut. The V-tail had an included angle of L45° to pro-
vide a large effective vertical area. A photograpn of the V-tail is shown
in Figure 6, and its characteristics are summarized in Figure 3.
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A rotor drive system was provided to rotate the rotor heads through an RPM
range simuleting rotor tip speeds from zero to 670 ft/sec. The complete
rotor and drive system assembly was mounted on an internal strain-gaged
six-component btalance. Care was exercised in routing the rotor drive
system power, cooling, and lubrication lines to minimize the interference
between the metric and nonmetric parts of the model.
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WING

The wing was constructed of fiberglass over an aluminum spar. Figure T is
a schematic of the wing, including pressure tap locations and dimensions.
! The wing was located in a high position in the aircraft design to avoid

3 having the wing carry-through structure intrude into the useable cabin

g i space. The wing was positioned longitudinally to place the wing
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aerodynamic center at tie rotor centerline. The wing was set at an in-
cidence of 8.5° with respect to the fuselage. This incidence was chosen
so the wing and fuselage would carry two-thirds of the aircraft gross
weight at a 230-knot cruise at 8000 feet with the fuselage level. Remov-
able fillets were provided to fair the wing-fuselage-pylon junctions. The
fillet for the rigid fairing pylor ce= e seen in Figure 4c. No provisions
were made for wing flaps, ailerews, or propeller nacelles. Wing tips were
formed by rotating the tir-gection about the tip chord.

FLOATING FATRING AN") BOUNDARY LAYER CONTROL SYSTEM

4 The floating faj-ing system, incorporating a pylon, a boundary layer con-

5 trol system (B'), and an ellipsoidal fairing, is shown with the wing in

5 Figure 5a. Tris fairing system was previously tested at full scale but

low speeds (lheference 1). The full-scale model is shown in Figure 2. 1In
this design, the ellipscidal fairing is mounted to the rotor blades out-

i board of the flapping hinge. This attachrant method enables the fairing

9 to move wWith the largest blade motions--steady-state lag, steady-state flap
3 (coning), and first harmonic flap (tip-path-plane tilt)--thus reducing the
size of the cutouts in the fairing necessary to accommodate blade motions.
The 1/9th scale model fairing was equipped with blade stubs and the exposed
tips of the blede retention cuffs to simulate :.e blade root-fairing

i Juaction, but actual blade cutouts and seals were not provided. Good

i sealing of the cutout holes is necessary for obtaining maximum drag re-~
duction with any fairing. The model fairing was 16.9 inches in diameter
and 4.5 inches high. The bottom of the fairing was located 1.75 inches s

above the top of pylon Fp.
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The BLC cylinder was (.0 inches in diameter and was fitted with a wedge-
shaped afterbody which provided a sharp trailing edge. On operational
fairings, this afterbody would be designed to follow the coning and tip
path plane tilt motions of the rotating fairing; this was done in tne
full-scale test, Figure 2, but not in the 1/9 scale model tests. Felt
seals were provided between the afterbody and the fairing and between the
BLC cylinder and the fairing. Two jets, shown in Figure 8, exhaust air
tangentiaily zlong the afterbody to prevent separation behind the BLC
cylinder. Thus, attached flow is maintained on the fairing and rear pylorn.
The jet slots were vertical, and vere located at an angle of 100° aft of
the cylinder jeading edge. The jets were each 2.66 inches high ty 0.10
inch wide. Four vanes were mounted in each of the jet slots to produce an
even, tangential flow pattern. These venes were 0.040 inch thick; there-
fore, the total jet area wus 0.50 square inch. Air was supplied at a
controlled mass flow to the BLC cylinder through three l-inch hoses from a .
L0O-psi source. A plenum chamber was lccated inside the cylinder. The
supply air was diffused through perforated pipes which were designed to
provide low velocities and uniform pressure inside the plenum. Jet total
pressure was determined by several total pressure tubes within the plenum

chamber.
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‘f The BLC cylinder was bolted to the floating fairing pylon, Pp, which was
E made ¢f mahogany. A drawing of the floating feiring pylon with the BLC
o cylinder and afterbody is shnown in Figure 9. Pressure tap locations,
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shown in this figure, are specified by longitudinal station in inches from
the rotor shaft centerline and section cut. Section cutting planes are
taken parallel to the longitudinal axis of the fuselage and pass through
the fuselage top center. The zero-degree section cutting plane is hori-
zontal to the left side of the aircraft, the 90° section cutting plane is
vertical, and the 180°-section cutting plane is horizontal to the right
side of the aircraft.

RIGID FAIRING

The rigid fairing consists of a minimum-size, sealed cover fcr the rotor
head. A photograph of a full-scale fairing of similar design installed on
the S-67 Blackhawk is shown in Figure 1. Tae main shell of this fairing
is attached rigidly to the rotor head, and a felt seal is provided between
the shell and the pylon. Each inboard blade segment is covered by a
spherical shell centered on the coincident flap and lag hinges. This
component is attached to the blade outboard of the flap-lag hinge to allow
blade motions. The sliding joint between the main fairing shell and the
ball is equipped with a seal. The unfaired arms extending from the top
of the S-67 fairing are bifilar vibration absorbers, and are not part of
the fairing.

The model fairing, shown in Figure lc, was equipped with a felt seal
between the fairing and the pylon; however, no attempt was made to simu-
late vorking seals between the flapping and nonflapping portions of the
fairing. Two-fooi-diameter blade stubs were provided.

The pylon for the rigid fairing was made from mahogany and was equipped
with adapters to allow testing with and without the wing and the rigid
fairing. This pylon was pressure tapped as shown in Figure 10.
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Wher the rigid fairing was tested without the pylon, an aluminum disc was
provided to cover the bottom of the fairing.

ROTOR HEAD
E: In addition to the two rotor head fairings, a representative b-bladed
. rotor head was provided as shown in Figure la. The rotor head was mede of
g aluminum with a flap-lag hinge offset of 3.625 inches and could be equipped
4f with 2-foot-diameter blade stubs of elliptical cross section. A simulated
1 swashplate and pushrods were also included.

As a result of an oversight, the rotor head was tested with four spacers
2 (shown in Figure lba) during the early portion of the test. These spacers
4 were used to mount the rigid fairing to the rotor head and were removed
A for the last three bare rotor head conditions tested. The three rotor

o5 head configurations are designated: Hj - without blade stubs but with
spacers; Ho - including both stubs and spacers; and H3 - including blade
stubs and no spacers. The effects of the spacers were relatively small

& and can-be determined directly by comparing data obtained with configura-
¥ tions FHp and FH3.
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WIND TUNNEL AND TEST CONDITIONS

The United Aircraft Research Laboratories (UARL) Main Wind Tunnel, shown
in Figure 11, is a closed-circuit, single-return facility which can be
equipped with either an 18-foot low subsonic or 8-foot high subsonic test
section. This test was conducted in the 8-foot section, which has an
octagoral cross section T7.75 feet across the flats. The tunnel fan is
driven by a single 9000-horsepower electric motor producing high subsonic
capability. Windows Join the test section and the control room.

Air exchangers in a low-velocity portion of the tunnel stabilize the
temperature of the airstream and cause the tunnel total head pressure to
3 be atmospheric; density altitude therefore varies with test Mach number

A from about 1000 feet at M = 0.2 to about 7500 feet st M = 0.6. Figure 12
summarizes the variation in velocity and Reynolds number per foot with
test Mach number. The large size of the model and the high test speeds
make most of the model components supercritical throughout the test speed
range; however, some of the rotor head components such as the blade cuffs
are subcritical. Figure 13 presents the variation in critical length
with test Mach number, assuming a critical Reynolds number of 3.5 x 10-7.
The critical length was between 0.25 ard 0.1 foot for all test conditioms.
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3 Some experimental results indicate that certain streamlined bodies of

: revolution display irragular drag characteristics in the transition range
between Reynolds numbers of approximately 106 and 107 (Reference 2). It is
3 possible that because certain components tested herein (nctably the pylons)
: were operating iu this Reynolds number regime, some of the effects noticed
might be due in part to Reynolds number. It is believed, however, that
the effects of Mach number on model drag discussed later are wvalid.
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Unless otherwise specified, the rotor head rotational speed was 1422 rpm,
corresponding to a tip speed of 670 ft/sec for a 9~foot diameter rotor.
Tests were also conducted at zero and T1l rpm to determine the effect of

2 rotor head rpm on drag.
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DATA ACQUISITION EQUIPMENT

A Two data acquisition systems were employed during testing. The primary

system was the UARL Static Data Acquisition System, STADAS III, which
automatically recorded on magnetic tape the wind tunnel operating con-

ditions, tunnel balance data, and wing and pylon pressures. 1in addition, .
when the boundary layer control (BLC) system for the floating fairing
configuration was operated, the BLC mass flow was recorded by STADAS III.

Gross model forces were computed and transmitted to the control room on- .
line using a PDP-6 digital computer which was linked to a teletype.
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Rotor balance data were displayed on and recorded from a Balance Axis
Converter which can resolve six components of balance data into six forces
and moments ebout an arbitrary reference axis system using analog circuitry.

i AL

In addition to the above, TO-millimeter photographs of tufts on the wing
roots and pylons were taken at selected test conditions.
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DATA REDUCTION AND ACCURACY
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DATA REDUCTION

Py

The data acquired by the STADAS III facilities and the Sikorsky Balance
Axis Converter were processed off-line using - UNIVAC 1108 digital com-
puter. All balance data have been corrected for gravity tares, and the
tunnel balance data have been corrected for gross mounting strut tares.

- These tares are simply the measured drag of the mounting strut without the
model attached. No corrections for tle interference of Llhe strut oa the
fuselage have been made. All force and moment data are in the wind axis

< system, have been scaled to full-scale values, and divided by freestream
dynamic pressure for conveniexnce in presentation. Model angle of attack
has been corrected for wall effects, and the tunnel vel.ocity has been
corrected for solid and wake blockage (Reference 3). The following axis
system origins were used: Rotor head forces vere resolved about the center
of the rotor head. Gross model forces were resolved about the inter- ’
section of the rotor shaft and fuselage centerline. Wing-alone forces
were resolved about the quarter chord of the wing root section.
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Force and pressure data obtained during testing are presented in tabular
form in Appendixes I and II. Appendix I includes all of the model and
tunnel operating conditions, tunnel balance data, and rotor head drag and
RPM, where applicable. Appendix I1 includes the static pressure data on
2 the two pylons and the wing.

DATA ACCURACY AND REPEATABILITY

g ) The accuracies of the tunnel and rotor balance data in terms of fuli-scele
e forces and mcments divided by dynamic pressure, and in terms of pounds
and foot-pounds for the 1/9 scale model are as follows:

; Tunnel Balance Accuracy Rotor Balance Accuracy
E M f=D/q,ft2 L/q,ft2 PM/q,ft3 D/a,ft?

3 0.2 0.4 4.8 5.8 0.7

E 0.3 0.2 2.3 2.8 0.4

= P 0.4 0.1 1.3 1.6 0.2

3 b 0.5 0.07 0.9 1.1 0.15

e b 0.6 .05 0.7 0.8 0.21

= Pounds, +0.31b +3.75 1b +k.5 ft-1b +0.6 1b

13 - - -

! foot-pounds:
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Figure 1k presents repeatability data for the tunnel balance drag measure-
ments at a Mach number of 0.2. Tligure 15 presents repeatability data for
the rotor balance at Mach nuubers of 0.2 and 0.4.

The static pressure data taken on the pylons and wing roots are accurate
to 0.1 percent of the 10-psi full scale. Therefore, the accuracy of the
pressure coefficients is as follows:

Mach Number Accuracy in pressure coefficient, Cp
0.2 .025
0.3 -012
0.k .007
0.5 .005
0.6 .003

Figure 16 presents repeatability data for the pylon pressures.

BOUNDARY LAYER CCNTRCL SYSTEM DATA

The ability of a boundary layer control system to energize the local
boundery layer flow for prevention of separation is a function of the net
thrust of the jet. If the jet exit pressure is equal to free stresm
static pressure, the net thrust is simply the product of the mass flow of
the jet system and the excess of jet velocity over free stream velocity,
or Tpet = & (Vy - Vg). For the more general case, where jet exit pressure
is not equal to free stream static pressure, the net thrust is the sum of
momentum and pressure terms:

Tnet = ﬁ! (VJ - VO) + (pJ - po) AJ

This equation may be rearranged to represent gross thrust and ram drag
terms:

.
Thet = [m Vg + (py - po) Az ] - l m Vo] = Tgross = Pram

The ..0ss thrust term may be derived in terms ot jet idach number, resulting
in the folliowing expression:

Thet = [Y oy M3© Ay + (py - 25) AJJ = Drap

The gross jet thrust, as expressed by the bracketed term in the equation
immediately above, was determined by measurement of pressures on the model
in accordance with the following procedure. The total pressure in the

jet, Hy, was assumed egual to the pressure measured within the plenum con-
tained in the boundary layer control cylinder. This pressure was compared
with the average surface static pressure measured on the two sides of the
cylinder adjacent to the jet exits. If the ratio of surface static
pressure to jet total pressure was greater than the critical pressure ratio
of 0.326, thon the jet was assumed to be subsonic, the jet exit pressure

Lpk




t
%
|
!

I i T M R 2 3 = e i -

T S O B N E o o a3 X E 2w e B T o PR O T R o e s e e a2 o i o

p, was assumed to be equal to the adjacent surface static pressure, and
tﬂe Jet Mach number was calculated frem the ratio pj/iiy in accordance with
standard subsonic flow theory. If the ratio of adjacent surface static
pressure to jet total pressure was equal to or less than 0.528, tren the
Jet exit Mach number was assumed to be 1.0 and the jet exit pressure py
was assumed to be 0.528 Hy. These assumptions are compatible with the
fact that the nozzle was convergent only, not convergent-divergent. For
either subsonic or sonic exit conditions the gross jet thrust was calcu-
lated in accordance with the bracketed term in the equation atove. KXo
nozzle coefficient was applied, i.e., the effective exit area was assumed
equal to the geometric exit area.

The ram drag term, Dygpm, did not exist on the wind tunnel modei teczuse of
the manner in which the external supply of compressed alr was introduced
ir.to the system. However, in an actual flight situation the bcundary

layer contirol air woulid be brought on board from ihe surrounding atimosphere
and compressed by some means in the aircraft. In these circumstances there
would be an additional ram drag force, equal to the product of the mess
flow of the boundary layer control system and the fr_.e stream velccity,

m Vo. This ram drag was added to the experimental model drag meazsured by
the wind tumnel balance to correct the drag to a2 flight situation. The
mass flow used in detemining ram drag was that mass flow of atmcspheric
air at an altitude corresponding to the tunnel operating condition, which,
when pumped up in an isentropic manner from free stream total pressure to
jet total pressure, would te compatible with the actual jet exit area.
Thnis mass flow generally was not identical to the actual wind tunnel model
mass flow, because in the wind tunnel the jet temperature and therefcre
density for a given jet total pressure was not identical to conditicns
that weuld exist in flight. The mass flow used in the calculations was
determined by the following equation, from Reference k.

—_ . M
. /1 Hy “JAJ
m=.
o R v t'SJ -1 2 +*l
1+ 122y 2 2(y-1)
2
y-i
t = ¢ (EJ ) ¥
where S j “Se \ i,
To caleculate the rumping nower for tie btoundary loyer JInLris SETen lne
following procedure was {ollowsd. The horsepewer was Tirst Julica-tled Tor
the case of isentroric comprression from the Irec Sircwn LOLul 1ressare o

to the jet total pressure i;:
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An efficiency of T5 percent was assumed for the pump/duct system, so that
the actual horsepower required is:

pump = 775 HPpump ideal
The pumping power is converted to an equivalent drag by the equation

_ 550 KPpump
Dpump = A

For convenience in the analysis, both thrust and drag terms are converted
to equivalent parasite area terms by dividing by free stream dynamic
Pressure:

T
BLC Net Thrust parameter = f, = —"(—:—3
Equivalent Parasite Area for Pumping = Dp:mp
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DISCUSSION OF RESULTS

THE FLOATING ROTOR HEAD FAIRING

Because of large adverse aerodynamic interference which can exist between
streamlined covers for rotor heads ard the rotor pylon and fuselage, some
rotor head fairings may increase rather than decrease overall drag. The
floating rotor head fairing was operated in conjunction with a blowing
boundary layer control system to attempt to overcome this problem by pre-
vention of separation over the aft portion ¢ the rotor head fairing and
pylon. The boundary layer control air is ejected through slots on either
side of a cylindrical cover {BLC cylinder) for the vrotor shaft and control
rods. Typical effects on drag of this fairing are summarized in Figure 1T7.
The left-hand bar represents the drag of the configuration without inter-
ference between the rotor head fairing and the pylcn. This is the sum of
the measured drag of the floating fairing when tested on the fuselage
without & pylon {and with the shaft drag subtracted), and the measured
drag of the fuselage, pylon, and BLC cylinder and afterbody tested
separately (conriguration FPoBLL);. Wuer tested this way, the floating
fairing accounts for only 6.2 square feet of drag, and the fuselage, pylon
and BLC cylinder account for 17.6 square feet. The assembled configuration
FPoBLCFs without the boundary laysr control in operation, shown by the
middle bar of Figure 17, has significantly more drag on both the rotor head
fairing and the fuselage-pylon assembly due to the large adverse inter-
ference between the pylon and .i:x fairing. The total dreg of this coniig-
uration is more than 50 percent higher than the drag of the isolated com~
ponents, with the largest increase being due to the fairing drag, which
more than doubles. With the boundary layer control turned or to the
optimum operating point, shown by the right-hand bar, the measured drag
of the configuration {including an added ram drag as discussed under DATA
REDYUCTION AND ACCURACY) drops to a value approximately equal to the sum of
the component drags. This indicates that the interference drag has been

substantially eliminated by use of the BLC.

In order tc make a fair assessment of the performance of the floating
fairing with boundary layer control, it is necessary to include an allow-
ance for the power required to operate the BLC system. Assuming that a
T5-rercent~efficient pump and duct system is used, the drag equivalent of
the power required is 3.1 square feet; the power required at sea level at
M = 0.2 (V = 132 knots) is about 75 horsepower. liote that although the
aircraft engines have to supply this power to the BLC system, the main
propulsive device (the rotor in the case of a pure helicopter) does not
have to overcome the equivalent drag of the BLC power. For the case shown,
the propulsive requirement corresponds to a parasite area of 2L.6 squsre
feet, not the total equivalent area of 27.7 sguare feet.

The effect of varying boundary layer control on the drag characteristics
of the floating rotor head fairing is presented in Figure 18, taken from
tests of a full-scale S-61 floating rotor head configuration (Reference 1).

This figure is presented in terms of the variation of the effective
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external drag and the total equivalent drag versus net thrust parameter, s

and is scaled tc the T9-fooi-diameter rotor case by the ratio of fairing
frontal areas. The BLC net thrust parameter, fu, is the calculated not
thrust of the boundary layer ccatrol jets divided by the dynamic pressure.
As discussed under DATA REDUCTION AND ACCURACY, the effective external drag
is the drag measured by the tunnel balance plus the ram drag which was not
measured by the balance but which would exist on an aircraft in flight.

The effective external drag is the drag which must be overcome by the air-
craft thrust system. As the net thrust parameter is increased from zero,
the effective external drag decreases very rapidly up to an f,, of approxi-
mately two square feet and then drops off more slowly at higher .

The tctal equivalent drag, the upper curve of Figure 18, is a measure of
the overall effectiveness of the system because it includes the drag
equivalent of the power required to drive the BLC system, assuming a 75
rercent efficient pump and duct system. Most efficient operation of the
fairing system is at the minimum totsl equivalent drag, which occurs at
an fu of about 1.5 scuere feet.

The results of the model tests of the floating fairing with BLC are
qualitatively very similar to the full scale results. Figure 19 presents
external drag date for both wingless and winged configurations for the
range of test Mach numbers. As in the full scale case, the effective
external drag typically drops rapidly between a BLC net thrust parameter
of zero and itwo square feet, and then continues to decrease more slowly at
higher f,. Because of the lerge, high pressure air supply system used to
supply the BLC jets, it was not possibie to vary the BLC airflow during

the test in small enough increments to pinpcint the knee of the curve
accurately in all cases, but the family of curves is well defined. The
characteristics of these curves are what would be expected from a theoreti-
cal standpoint. The application of boundary layer control reduces inter-
ference drag by reducing the extent of separated flow in the area down-
stream of the BLC jets. Once the flow is atiached in the region influenced
by the jets, nc further reduction of model drag can be expected at higher
f , except for the apparent reduction of dreg caused by the thrust of the
jet itself. If the actual external drag cf the model were constant, the
slope of the effective external drag curve would be exactly minus one,
i.e., one square foot of BLC net thrust parameter would reduce the effectivz
external narasite area by exactly one square foot. As can be seen, the
actual experimental slore of the curves at high f), values has an average
value of approximately -0.66. This result indicates that approximately
one-third of the BLC net thrust is lost, because of an increase in actual
model external drag beyond the knee of the curve. This effect is to be
expected because the BLC air fiows at high speed in a thin layer adjacent
tc the model surface downstream of the jet rozzles, increasing skin
friction drag.

The general characteristics cf the experimentzl effective external drag
curves in Figure 19 were used in establishing the total equivalent drag
curves, presented in Figures 20 and 21 for the wingless and winged con-
figurations respectively. For each case where the experimental data points
are insufficient to define tne knee of Llhe curve, the effective external
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drag curve (lover line) is drawn through the available points with a slope
: of ~0.66 for f, zreater than 2.C, and then faired to the cxperimental

E drag value at fu = 0. These curves are the same as those presented in

3 Figure 19. The upper curve for total equivalent drag is then construcied
: from the lower curve in accordance with the analysis discussed under DATA
REDUCTION AND ACCURACY. Thus the fairing of the upper curve is not
arbitrary, and in fact the minimum equivelent drag is quite accurately
determined. In most cases the minimum point occurs at an f, of approxi-

mately 1.5 square feet.

The boundary layer control provided reductions in the total equivalent

drag of the floating fairing configurations at 211 test Mach nuxrbers, with

N the exception of the winged configuration at M = 0.6, Figure 21d. It
should also be noted that for the wingless configuration at ¥ = 0.6,
Figure 20c, only smell reductions in drag were realized, and in fact the
minimun drag value was greater than for the unraired rotor head configura-
tion. This result is believed to be due to the low critical Mach number
of the thick shapes which comprise the fairing systems tested and the
relatively large frontal area of the floating fairing, which was designed

= : to cover a "current practice" rotor head system. Careful design of rotor

e ; heads with a view toward providing a low-frontal-srea package wouid

g ! alleviate this problem and will undoubtedly prove to be necessary if

= { efficient flight at Mach numbers greater than 0.5 is envisioned.
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: E Under some test conditions a model shake phenomenon, aéssociated with
cperation of the BLC jets, was encountered. At a test Mach number of 0.L

= this shake occurred between f values of approximately 1.0 sguare foot and

3 6.0 square feet. t a test Hach number of 0.5 the shake occurrea for all
non-zero f . Although detailed investigation of the phenomenon was not

vpossible, gbservaticns of tufts on the pylon during this sheke showed a
2 slow (2-3 hz) oscillation of the flow over the aft portion of the pylon.
; I'o particular cause could be determined. Operation of the model at the
¥ other test Mach numbers was smooth for all angle-of-zttack and £, con-
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Figure 22 presents a chart of horsepower required to drive the BLC biower
(pump) and duct system for the full scale aircraft as a function of flight
Mach number and altitude, for a BLC net thrust parameter f;; of 1.5 square

feet, the approximate optimum operating point. Efficiency of ihe puxp-
i duct system is assumed to be 75 percent. Power levels at high Ilight Hach
nurbers are substantial, but may be reduced considerzbly by {lying =zt

altitude.

"
A
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) Further reductions in power might be obtained by using a2 larger ELT Jet
aree, which would reduce the jet velocity ratio reguired to achieve a given

Ex ' jet momentun. Other geometric variables, such as locaticn of the BLT jets

é \ in anotner position or a different distribution of the jet exiti area,

B : might also reduce pover required. These possibilities were not explored

P

in this test program.
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S Observation of tufts on the model clearly shows the reduction in separstion
S with the application cf BLC. Figure 23 shows the wiagless model «with the
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floating fairing (configuration FPoBLCFy) with the BLC off and on at
M = 0.2. With BLC inoperative, the entire after portion of the pylon is
separated, and the flow over the aft fuselage is turbulent. With the BLC
system operating at an f of 5.6 £t2 , the flow over the aft pylon has
attached and the flow over the aft fuselage is no longer turbulent. (One
damaged tuft on the aft pyion is not aligned with the flow. ) A similar
pattern can be seen for the model with the floating fairing and the wing
in Figure 2L at M = 0.2. For f}, = 0, separated flow exists over the entire
aft nylon, fuselage, and wing roots. Operation of the BLC system at

= 5.1 ft2 results in attached flow, although there is some turbulence

over the aft pylon. (Note again that one tuft is damaged on the aft
pylon.)

An impcrtant advantage of the floating fairing may be in the significant
reduction in turbulence aft of the rotor head. Mest rctor head fairings,
including the rigid feiring tested in this investigation, reduce drag by
covering the rotor head with a shell which has less drag than an unfaired
rotor head, but which still has significant separation. This separated
flow tends to follow the aft pylon ard fuselage, causing severe turbulence,
reduced tail effectiveness, and possible "tail shake".

The pressure distribution over the pylon for the wingless floating fairing
configuration (FPpBLCFs) at a Mach number of 0.4 is shown in Figure 25 for
£, =0 and 8.8 square feet. Figure 26 presents the pressure over the BLC
cylinder for the same conditions. Operation of the BLC system increases
the pressure peak over the middle portion of the pylon and BLC cylinder,
and causes a greater pressure recovery on the after pylon and afterbody.
The pylon pressure distribution for the compound configuration (FWPoBLCFy)
shown in Figure 27 is affected similarly. A reduced pressure drag on the
pylon is clearly indicated. Note, however, that the large negative

pressure peaks associated with attached flow over the pyion will reduce
the critical Mach number.

Trim and performance changes associated with possible loss of the BLC
system during high-speed flight are smell, except for a possible change in
taxrl effectiveness due to the increased rotor head - pylon wake. The
variation in model 1lift, drag, and pitching moment with angle of attack
for the BLC off and on is shown in Figures 28 and 29 for the pure and
compound helicopters at M = 0.4, corresponding to a cruise speed of 265
knots at L4000 feet. The drag shown in these figures is the external drag,
which includes ram drag, but not the drag equivalent of puwamping power,
since only the change in effective external drag affects the deceleration
of the aircraft. The trim and performance changes for the wingless heli-
copter, shown in Figure 28, should not be difficult to manage; the increase
in drag causes a deceleration of less than 0.1g, the increase in lift
would cause an upward acceleration of approximately 0dSg, and the decrease
in pitching moment could be trimmed by less than two degrees of elevator,
assuming the elevator control power derivative measured in 1/20th scale
tests of a similar configuration. For the compound configuration, Figure
29, the changes in 1ift and pitching moment are much less thaa for the

pure helicopter, and the change in drag is approximately the same as for
the pure helicopter.
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THE RIGID ROTOR HEAD FAIRING

S, OB N WA R

The rigid rotor head fairing was designed as a smooth, minimur-area sealed

cover which would bhave a significantly lower drag coefficient than the

= ; exposed rotor head. The performance of this fairing is summarized in

Figure 30 for - he wingless helicopter configurations. Experimental drag

values for the fuselage alone (F); the fuselage and pylon (FP1); tne

fuselage, vylon, and unfaired rotor head (FPlﬁz); and the fuselage, pylon,

end rigid rotor head fairing (FP;FR); are shown. The two dotted lines

labeled FP+Hy and FP1+FR represent the sum of the drag of the fuselage-

’ - pylon configuration (FP}) and the bare rotor nead {Hp) and the rigid

i : rotor head fairing, (FR) respectively. Since the drag of the rotor head

s was measured on the complete configuration (FP1H2 or FPlFR), the dotted

g lines include the .nterference of the pylon on the rotor head. Therefore,
the difference in +Pj+Ho and FPjHp is the interterence of the rotor head on
the pylon and fuselage, and the difference in FP3+Fp and FPjFR is the
interference of the rigid fairing on the pylon and fuselage. It can be
seen that the interference drag due to the rigid fairing is greater than

'A'.I f\'" ?;Q-‘
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H that due to the rotor head (except at M = 0.2), but since the drag of the
g rigid fairing is significantly less than the drag of the rotor read (zbout
3 5 square feet less at M = 9.4), a ret reduction in drag of about 3.5 square
3 feet is obtained at M = 0.k4.

5 Figure 31 summarizes the drag characteristics of the rigid fairing on the

configuration with wing at a ~-nstant angle o attack of -1.L degrees,
corresponding approximately to the airframe design 1lift coefficient at

= 0.4. In this plot, the dotted lines represent the sum of the drag of
; the fuselage-wing-pylon configuration (FWP1) and the drag of the rotor head
S (H3) and the rigid fairing, (FR) respectively. As was the case for the
wingless configuraticns, the interference drag of the exposed rotor hezd on
the pylon and fuselage is less than that of the rigid fairing. At Mach
numbers up to 0.k, the rigid fairing rrovides a net saving in drag.
However, at s Mach number between M = 0.4 and M = 0.5, the drag saving
diseppears and a drag penalty results at M = 0.5 and 0.6. This effect is
associated with the larger frontal area of the fairing and the negative
pressure peaks caused by the shape of the rigid fairing configuraticn.
Figure 32 presents the pressure distributior. for M = 0.4 along the 60°
section cut or the rigid fairiag pylon (P3) with no rotor head, with tke
bare rotor heed (ﬂ )> and with the rigid feiring (FR). The largest nega-
tive pressure coeffzc‘ent, Cﬁ = -1.28, occurs on the configuration with
fairing, FwP3FR.
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. Figure 33 presents the variation of the pressure distribution along the
30° section cut for the faired and unfaired configurations with wing,
FWP1FR and FWPjli;. The pressure recovery over the aft pylon for both con-
figurations decreuses with increasing Mach number, although there is no
evidence of severe shock separation.
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The veriation in 1ift and drag with angle of attack of the wingless
helicopter with rigid rotor head fairing, configuration FPjFR, is presented
in Figure 3k. Figure 35 summarizes the variation in lifi and drag of the

T, D

winged helicopter with rigid rotor head fairing, configuration FwF;Fg.
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Figure 36 presents the vuriation in 1lift and drag for the isolated wing

TSR AR DAY Al

? at M = 0.2, 0.4, and 0.6.
>
f The variation in spanwise wing loading for the coupound configuration
g tested is presented in Figure 37 for a constant angle of attack of approx-
s imately 0.9 degree. Included in the figure is the calcuiated spanwise =
s lift distribution for a similar wing, Reference 5. The significant %
; difference in wing loading for the different pylon-rotor head configura- i
s tions indicates that the accurate determination of wing loading and wing- g
= fuselage 1lift sharing must be based on some more refined analytical %
s technique which would include the effect of a particular pylon and rotor %
= head. t is interesting to note that the increased wing loading for the §
B floating fairing configuration with BLC does not result in an overall %
: increase in 1lift. This is shown in Figure 29b. This is caused by an 2
= offsetting decrease in the 1ift of the floating fairing due to the lower §
= pressures which exist over the bottom of this fairing with the application F
Y of BLC. The decrease in 1lift for the wingless flecating fairing configur- §
g ation (FPoBLCFr) with the pplication of BLC is shown in Figure 28b. %
72 b
e The wing installation used on this mcdel, with a wing incidence of +8.5 %
= degrees, was unsatisfactory due to premature flow separation which occurred %
% in the wing root area. Figure 38 shows separation of the tufts on the §
3 wing root at a = 0.9 degree for the unfaired rotor head configuration with §
3 wing, FwPjl3, at M = 0.2; note that the five rearmost wing root tufts are g
- not flowing along the wing surface. i
E 3
5 The extreme pressure gradients in the wing root area make wing root fillet §
5 and rear pylon design extramely critical if separation is to be avoided. 2
5 Figure 39 shows the chcordwise pressure gradients on the wing for six of the §
= configurations tested with the wing. Generally, pylons and fairings in- §
s crease the meximum negative pressure in the wing root - pylon area. Figure %
I 32 illustrates the effect of various rotor head configurations on the rigid 8
E: pylon pressures. The increase in negative pressure and in adverse pressure ﬁ
B gradients with application of 3LC can be seen for the floating fairing g
S configuration with wirg in Figure 27. g
K 3
3 The interference effects on wing characteristics noted in these tests §
LS suggest that the selection of wing location and incidence angle for & ] §
?5 compound helicopter should be made prefesably on the basis of systematic g
I experizental studies. Tests should include variations of wing root fillets 3
3 and pylon afterbody shapes, and model rotor heads should be as realistic E
5 as pessidle, including joints and seels, in order to obtain flow conditions §
k2 representative of full scale operation. 2
. ¥ACE NUMBER EFFECTS %
B 3
£ The effect of Mach number on the drag characteristics of the model con- g
- figurations tested is summarized in Figures 40, L1, and %2. Figure k0 E
ki presents the variation in drag at zerc angle of attack for the configura- §
i DLl

er with the rigié rotor head fairing.
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Figure Ll presents the same information for the wingless helicopter with
the floating rotor head fairing, and Figure 42 presents the effect of
Mach number on the winged helicopter configuraticns at an L/q of 292 fi<.
This is the nominal design cruise 1ift condition of the azircraft (67 per-
- * of the 1lift supplied by the wing and fuselage at 2 cruise speed of
mots and 8000 feet altitude).
Th, .ncrease in drag with increasing Mach number is summarizad in Table IV,
which presents the drag of each configuration at the Tive test Much muabers
The slight decrease in

iz terms of a percentage of the drag at M = 0.2,
drag of several configurations at ¥ = 0.3 is presumed to be a Reynolds

number effect. Included in this table is the variation of the Glauert
similarity parameter referred to M = 0.2 (£ o = /(1 - .22)/(1 - ¥2) )
which approximates the drag rise with Mach number of several configurations.
A rough estimate of the Mach number effect on drag between ¥ = 0.2 and

M = 0.6 cen be obtzined by nultiplying the incompressible drag by

B =1/,/1- 2.
The relatively large increase in drag of the compound configurestions at

Mach numbers of 0.5 and 0.6 is due in pert to shock stall on the wing
Figure

complicated by the presence of the pylons and rotor head fairings.
L3 presents the chordwise variation of pressure cscefficient on the wing at

these Mach numbers shcwing the abrupt drop in vressure ccefficient
associated with shock stall on the upper wing surface at M = 0.6. It
should be aoted that comparison of the drag of compound cenfigurations at
constant L/q is not necessarily realistic, since the high-incidence wing
is developing too much 1lift for Mach numbers beyond the design cruise

poiat (M = 0.35).

The effect of Mach number on the pylon pressures of a2 typical configura-
ion (FWPy) is shown in Figure bL. This shows the decreasing minimum

pressure coefficient with increasing Mach number, which was
results abtained.

tyoicel of the

v -

EFFECT OF ROTOR HEAD RPM

During the tests reported elsewhere in this report, the rotor neads and
feirings were rotated at 1422 (100 percent) RPH, corresponding to a rotor
tip speed of 670 ft/sec. Rotor head and gross model Grag were also
measured over a range of rotor head RPM from zero i¢ 1808 percen

data are shown for various configurations with the unfaired ro:
Figure 45, th. floating fairing in Figure U6, and the rigig fal
Tigure 47. Data are shown for zero angle of attack for the
figurations and 3.0 degree for the winged configurztions.
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creased from zero to 100 percent, possibly due
behind the hub as 2 result of the "Magnus Effec
the data do not reveal any consistent significant effec
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COMPARISON OF FAIRING TECHNIQUES AND CCRRELATICN WITH FULL SCALE

A direct comparison between the floating and rigid rotor head fairings is
presented in Figure 48 for the configuration with and without the wing.

In both cases, the drag saving is referred to the unfaired rotor head

~ase - FPjHo for the wingless helicopter and FWP1H3 for the helicopter
with a wing. For the wingless helicopter, Figure L48a, tne floating fairing
gives a maximum equivalent drag savings of about 5.5 square feet at e Mach
number of 0.k. At the same speed the rigid fairing provides a Grag re-
duction of about 3.5 square feet. Note that while the fleoating fairing
gives the largest drag saving at low speeds, it is more sensitive to Mach

number and causes an increase in drag relative toc the unfaired head at a
Mach number of 0.6.

For the configurations with the wing, Figure 48b, the floating fairing and
the rigid fairing are about equal at M = 0.2,witn drag savings of about
3.0 square feet. At M = 0.3, the drag saving for the floating fairing
appears to drcp, vossibly due to insufficient data. However, the measured
drag saving at M = 0.4 for the floating fairing increases to about 2.5
square feet, which is equal to the saving for the rigid fairing at this
Mach number. At the test Mach numbers greater than 0.4, both fairings
provided no drag sav.ng, due to the poor wing root junction and to the low
critical Mach number associated with high wing incidence installation. As
discussed previously, these results at Mach numbers of 0.5 and 0.6 are not
considered to be indicative of the drag savings possible with a wing in-
steliation properly designed for these higher speeds.

A comparison of the results of this test for the wingless helicopter con-
figurations at M = 0.2 with typical parasite drag data for operational
helicopters is presented in Figure 49. It should be borne in mind that
the test configurations did not Lave properly simulated full scale pro-
trusions, antennae, control surfaces, etc. Most current operational
transport and utility hLelicopters have a drag coefficient factor Cf of
approximately 0.045, with more recently developsd helicopters such as the
AH-1 and the S-6T appr:aching a C¢ of 0.02, which has beer considered a
goal for modern, low--rag helicopters. The results of this test indicate
that this goal is realistic, and in fact it is quite possible that it can
be bettered significazitly if care is exercised in the desiga of the rotor
head so that low-volure, low-frontal-area rotor head fairings can be used.

Improvement in rotor ..ead design would also lessen the detrimental erfect
of Mach number on dr:ag.
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CONCLUSIONS

IR Y

- As a result of the tests described in this report, the following conclu-
. : sions have been drawn:

4 ' 1. The floating rotor head fairing with boundary layer control (BLC) pro-
vided a drag reduction of up to 5.5 square feet (approximately 16
percent) for the wingless helicopter configuration, relative to en un-
faired rotor head, for test Mach numbers up to 0.4. These drag savings
include a penalty for the pumping power required for the BLC air; the
actual effective external drag savings are greater. (9 square feet or
26 percent at a Mach number of 0.4). Because cf relatively large

: frontal area, the floating fairirg was not effective in reducing drag
at the maximum test Mach number of 0.6.
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2. The rigid rotor head fairing on the wingles= configuration provided a
drag reduction of up to 4 square feet relat.ve to the unfzired case
at low Mach numbers, decreasing to about 2 square feet at a Mach

number of 0.6.
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With the wing installation investigated, in a high location and at a
high incidence angle, the drag savings afforded by either the floating
fairing with BLC or the rigid fairing were reduced relative to the
wingless configurations because of adverse interference effects. At a
Mach number of 0.6, both types of fairing increased the drag relative

& to the unfaired head.

yr
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233

S 4, Increasing Mach number caused the drag of all configurations tested

: to increase. This increase can be roughly approximated by the in-

& crease in the Glauvert similerity parameter, 8 = 1/ 1-M2, although the
E drag of both the floating fairing and the winged configurations test-
ed increased more rapidly due to their low surface pressures and
correspordingly low critical Mach numbers.

;f ) 5. The wing installation used in this test, with a high location on the
i H fuselage and an incidence of 8.5 degrees, was unsatisfactory in that
: premature flow separation occurred in the wing root region. Because
of the extremely high pressure gradients in the region of the aft
Pylon and wing upper surface, design of effective wing root-pylon
Junctions is ecritical, especially for high wing incidence installa-
tions.

aantiion

6. Wing loading and carry-over of wing lift across the fuselage is depen-
dent upon the geometry of the rotor head pylon area. Therefore, while
theoretical estimates of wing loading and wing-fuselage load shering
are helpful for preliminary design, the load sharing characteristics
of a particular configuration should be determined experimentally.

b4 {3 B A skt e e Y
.

Rotor head RPM had no consistent significant effect on either rotor
head drag or total drag.
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Data obtained at various BL
fairing configuration indic
system in flight should

C operating conditions for the floating
ated that accidental shutdown of the BLC
not cause serious trinm changes to the aireraft.

The test results indicate that significant improvements in the drag
characteristics of rotary wing aircraft can be achieved by careful
design and experimental development. The test data suggest that re-
ducing the frontal area of the rotor head is particularly important
in achieving satisfactory fairings for high flight speeds.
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TABLE I. ODEL CCLPONERT SUMMARY

Symool Configuration Figure .
F Fuselage With V-tail 3,5, 6
W Wing 5, T

Py Rigid Fairing Pylon 5, 10
3 Floating Fairing Pylon

5
BLC Boundary Layer Control Cylinder 8
and Afterbody

' Fp Rigid Fairing with 2-Foot-Diameter ke
: Blade Stubts
2 ; Fp Floating Fairing with 2-Foot-Diameter ko
2 ' Blade Stubs

H Rotor Head, With Spacers, Without La
2-Foot-Diameter Blcde Stubs

’
Y

&

E Ho Rotor Head, With Spacers and ha
E: 2-Foot-Diameter Blade Stubs

A

& 53 Rotor Head, Without Spacers, With La
& 2-Foot-Diameter Blade Stubs

Rotor Shaft, Without Rotor Heed La
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TABLE II. HODEL CONFIGURATION SUwMARY

Tunnel Rotor Pylon and
Balance Balzance Wing Tuft
Configuration Data Data Pressures Photos
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TABLE ITI. MODEL COMPONENT FRONTAL AREAS

Frontal area, Square feet

Component
Model Scale Full Scale
Fuselage, F 1.630 125.5
Rigid Fairing Pylon, Py .250 19.3
Floating Fairing Pylon, P, .250 19.3
Rigid Fairing, Fg
Rotating Component .282 21.7
.082 6.4

: Honroteting Component

Floating Fairing, Fr

§
‘ Rotating Ellipsoid R 33.9

BLC Cylinder .082 6.3
| Bare Rotor Head, Hj .220 16.9
4, .227 17.5
Hg .215 16.6

Wing, ¥ \..anforn Area) 6.19 475
.059 k.5

Rotor Sraft, S
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4 TABLE 1V. DRAG OF THE CONFiGURATIONS TESTED AT EACH TEST MACH NUMBER, AS E
3 A PERCENTAGE OF THE DRAG AT M = 0.2; a = O DEG FOR WINGLESS 5
CONFIGURATIONS, L/q = 292 FI2 FOR CONFIGURATIONS WITH WING 2
3 3
: Configuration Mach Number ' 3
.2 3 RN .5 .6 z
5 F 100 100 100 106 113 3
. FP3 100 98 98 110 119 3
3 ; FPo 100 98 102 107 124 g
; FP5BLC 100 - 105 - 132 3
£ 3
3 s FS 100 - 103 - .
3 g
2 3 FH, 100 102 105 106 115 §
- 3 FFp 100 99 100 106 120 g
E3 %
5 g FFy 100 100 102 113 116 2
: FP1Hp 100 98 99 112 125 ;
3 : FP;Fg 100 97 104 113 132 g
E FP,BLCH3 100 - 110 - 132 5
: ? FPoBLCF* 100 - 10k - 160 2
3 § W 100 100 100 100 98 g
3 FW 100 97 99 103 113 3
e | FWPy 100 98 99 103 118 z
; : 3
3 } FH3 100 105 210 119 135 3
: FWP1H3 100 102 105 116 140 3
{ FWPyFg 100 100 106 126 - §
2 g FWP,BLCF g* 100 107 | 107 - 163 i
= ! Glauert** 100 103 107 11k 123 Z

!

;‘ 3

P * Drags “<ken at optimum £, :

r

‘ #*% Similarity paramc.~w referred to M = 0.2; =~J1-.22/ J1-M2 5
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gure 1.

Rigid Rotor Head Fairing Installed
on the Sikorsky 3-07 Blackhawk.
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PTABLE VII. DATA SUMMARY FOR CONFIGURATION FPo ;
TEST CONDITIONS TUNNEL BALANCE DATA fg
M q.PSF | a ,DEG L/c, FT? f,FT2 PM/q,FT3 E
2 5649 -l “9.8 153 9. F
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2 S6e8 %0 12 145 508. P
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2 %63 8.1 1340 154 900, ]
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2 564 22 «15.8 156 «206. p
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3 ‘2“.2 8.4 o3l 19.4 .6050 k3
o3 124.3 8.4 4301 19.4 ~611. 2
o3 12442 1048 Ste6 2241 ~665 :
3 1243 =128 6685 2643 737, .
3 125¢6 -0 9.8 14.8 ~119, ¥
3 126.2 eell «9¢9 230 37. ,;gj
ol 21062 3 «10e3 1S.6 22 £
w | 218.7 240 «3.9 143 2ul. %
1] 21842 b0 «9 1860 480, X
o 21147 5.9 6e3 186 710. %
1] 211.8 8.0 129 1849 923, ’E
o8 208.1 =242 1643 16.2 «229, %
s | 21246 -u,2 «23.3 16.8 -393. ¥
o 211len -6e3 325 18.0 =530, ;.;{
1} 21142 «8+3 ag2e? 208 =64be 3
s 210.1 -2 «10.0 15.2 =15, %
05 315.3 -.2 9.8 1602 .9. {g
S 31445 1.9 «3.8 15¢6 223 §
S 313.1 3.0 =7 1543 358, ES
5 | 310.8 40 2.2 15,3 .77, 3
- 316 60 B3 15.6 698, ;ﬁ
S 315.9 243 «168 17.0 =233, &
S 31662 «3.3 «19.8 175 «33%, £
3] 31803 43 «23.8 18,3 =425, =
3 3155 “6e3 ~31.5 19,7 -S54, %
S 31601 -ed «10.2 16.3 «20, =
o6 42146 =3 =2,5 19.0 -43, 3
13 423,68 9 5.8 18.0 103. =
o6 4234 20 =26 17.8 238, 3
6 42246 3.0 -1 17.4 350, §
3 [+ T8N 80 3.0 17.6 470, Y
'Y 42246 12 «12+9 18.9 =153, 2
1YY 4231 2.3 1662 19+6 274, };3
. 1 423.5 =38 =19.0 20.1 -394, 8
- Y .9 6421.8 el w2342 213 -84, _5
4233 «e0 8.9 18.5 16, fsé
_.,;?
3
3
K
2
- e~ e =
x
2
i:é
4
5
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TABLE VIII. DATA SUMMARY FOR CONFIGURATION FPBLC :

TEST CONDITIONS TUNNEL BALANCE DATA

M |q,PSF| a,DEG | L/q,FT? f,FT? | PM/,FT3 i

2 T 6145 o0 «217 17.6 47, g

2 61+2 19 =163 174 698, 3

2 62.5 40 «Be2 1648 848, i

2 61.9 5.9 1.3 17.6 955, §

2 62¢5 2.4 =252 173 126, ;

2 61.6 aljol =37.8 19,4 122, E

o2 6301 “6e5 =480 20.5 118, 5

o2 61.8 el «2048 1746 414, ’

o 215.9 o0 «18.9 18+1 362, :

’ o4 215.9 240 =174 18.1 748, g

ol 213.2 %40 1101 17.9 960. £

= N 21644 6.0 3?7 1843 1108, :
4 o 218.8 21 2342 18.0 90, :
: o4 215.5 “Uel «32.5 19.6 =23, ki
e ol 21%.9 “bel “4Be5 21.8 142, ¢
3 6 4295 el - w1347 23.0 164, 3
g "6 4W29.1 2.0 8e3 2246 436, P
k o6 429.6 Ge0 =243 22.6 670, 3
6 429.8 2,0 19,1 23.8 97, i

= 6 U27.6 wliol -25+4 257 =344, H
2 6 43041 el -11.7 23.0 10%. i
2 K
S H
. 3
§ :
S e
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TABLE IX. DATA SUMMARY FOR CONFIGURATION FS
TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA
M |q.PSF | a,DEG | L/q,FT? f£FT2 PM/Q,FT> | N,RPM | o FT
2 58.2 o0 =106 1847 189, 1422, 3.2
o2 57.7 2.0 =107 178 691. 1422, 2.9
o2 576 40 =68 171 970. 1422, 2.3
o2 5842 60 =13 172 1159, 1422. 2.2
2 5340 B.0 TS5 17.3 13064, 1422, 1.6
2 573 10.1 17.8 18.2 1418, 1022, 1.4
2 575 12.1 28.0 20.0 1510, 1422. 6
2 574 15.1 S04 2402 1609. 1422 1.1
o2 57.2 =240 =149 19.4 -2€, 1422. 4.2
o2 5649 40 =209 204 =208, 1422. 4.7
Y4 57.1 =6el «31.5 21.5 =299, 1422 5.0
o2 5645 «8.1 «523 M2 10, 1422. 5.3
oa 56.8 ~1001 ‘55'5 ?903 ‘288. 1“220 500
2 57.6 «12.1 «62¢3 339 642, 1422. 5.3
o2 5840 «15,2 =752 t.1,2 «1012, 1422, 4.7
2 57.5 -el «7.9 18.3 226, 1422. 1.7
o2 $6.9 =el «Be01 18.2 230, 713. 1.7
4 215.6 -f) «ile0 19.1 185, Oe 4.2
1) 213,2 -el «11.0 19.0 181, 71i. §.2
ol 21342 el 1101 18.9 173. 1422, 4.2
o 213.7 240 =6e2 183 478, 1422, 4.1
1Y 2126 4.0 =53 175 852. 1422, 4.0
o4 20%.9 60 =3.1 171 1207, 1422, 3.9
o4 208.4 8.1 Se3 176 1386, 1422, 3.8
o4 211.5 =2e1 =168 197 -6, 1422, 4.2
o 215.0 aleN -23e2 20.8 «257, 1422, 4.9
1} 212.9 =Gel =32+4 2240 «380, 1422, 4.7
o4 213.5 ~3¢1 427 2445 ~497, 1422, 4.7
1 212.5 -l «10.8 18.9 181. 1422, 4.2
107
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TABLE X. DATA SUMMARY FOR CONFIGURATION FHE 1
"
5 TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA
g M |q.PSF | a,DEG | L/g,FT2 T2 | PM/QFT® | N,RPM | £ FT°
? 53u -15.¢ -aK,7 37.9 -801, 1422, 18.5
4 2 57.9 -12.2 -mM,7 51,7 ~448, 1422, 18.3
4 o2 Sd.7 -10,2 -53%.9 44,5 «159. 16422, 17.5
- 2 3.2 -8.2 -58.7 “,.0 a8, 1422, 17.3
ol ‘.‘d.: *0el -4Q,4 36.2 25“. ’.“220 1705
3 2 2M.< -4ot) -35.0 34,4 224, 1422, 17.6
f ? Y4.7 -2t 24,1 530" 239. 1422. 16.4
: o2 5714 -ot) -19.5 32,1 $512. 1422. 16,2
2 ol,0 -t -13,4 32.2 473, T11. 16,9
. 2 Y] -t -12,5 5205 501. (/1 16.1
. o2 H6.9 2.0 -17.2 31.2 889, 1422. 16.6
= o2 SY.4 G -19.2 31,0 1101, 1422, 17.3
) .2 $7.9 6.0 -2.6 51,0 1281, w22, | 17.3
:: i 2 53.2 8.0 5-“ 51.5 1395. 1422, 18.2
E ¢ o2 S50.2 10.1 15,7 32.9 1487, 1422, 18,5
4 ! .2 57,8 12.1 271 34,4 1556, 1422, 18.1
3 z .2 53.3 15.1 46.5 38,9 1684. 1622, | 19.7
.: } 03 129.0 12.1 36.0 5“.9 16180 1“22. 19.0
y ! 03 120944 lu.l 1“05 5207 1520. 1“22. 18‘1
\ H 3 127.7 3.v 3.4 31,7 1417, 1422, 18.1
! o3 1949 6.0 =S.1 31.3 1314, 122, | 17.5
i } o3 22045 L XY -12,1 3‘-‘ 11642, 1422, 110“
§ ) 227.0 24U -16.9 3107 883, 1822, 17.5
- i o3 120,98 -t -1R.d 42.6 489, 1422, 16.9
b= : o3 126.8 =241 =25,.2 23,0 264, 1822, 17.5
2 P ) al2b.3 3.1 -35.9 3“.2 230. 1622, 17.2
2~ P ) 12v.2 -vel 349,06 35,5 290. 1422, 17.2
3 ) 1279 3.1 «59.9 8,7 176. 1422, 17.7
3 o3 1e7.6 ~10.1 -62.5 5,5 «218. 122, 18.4
3 .3 FO.2 ¥ ~12.2 -72.4 49,3 =819, 1622, 18.1
% ol <199 el -56.9 42,4 3. 1622, 17.9
b2 ot <15.1 6.1 48,6 38.1 195, 1622, 18.1
B o <l%.0 4,1 -32.9 35,7 . 1422, 17.6
[ o 14,9 =2,u -23.9 34,1 211. 1422, 17.6
& ol ci5¢3 - -18.9 33,4 453, 1422, 17.6
% o4 clu,0 -y -1R,9 33,3 880, 1822, 17.6
‘~'v Py 215,0 -} -1R.6 33.3 837, 71!. 1706
= . <15.1 -t -17.9 31,9 434, 0. 16.6
2 o 1,y 2.V -15.4 3207 789. 1“22. 1701
=3 ol PITN ] o0 -12,9 32.1 1141, 16422, 18.0
E> ol 14,3 6.U -he? 32,0 1356. 1822, 18,2
g, o 14,9 8.0 2.2 32,8 1495, 1422, 18.2
k= 5 316.8 6.U 6.7 33,9 1407, 1622, 19.0
= o 216.1 4.u -8.6 34,1 1000. w22, 18.9
3z 51 316.4 3.0 =-8.9 36,5 810. 1822, 18.9
5 .- 316.7 2.0 -10,8 34,7 650. 1422, 18.7
4{ 5 1949 .1 -15.7 35,3 355, ak22, 18.7
3 .5 917.5 -2,U -21.3 36.4 129, 1822, 19.0
5 5 315,64 -3.U «25.0 37.4 23. 1822, 18.9
- 317.1 -4,1 -29,3 38,1 -T2, 1422, 19.1
b S 36,0 b, -37.6 40,2 =216, 1822, 19.%
=2 S w22, -l ~26.2 42,3 «-158, 1822, 20.4
% N w27 -3 0 «23.1 41,3 ~kbe 1422, 20.4
1 NS ©22,0 2.4 -20,0 40,7 79. 1422, 20.2
: ot 422,6 ~l.u ~16.9 39,6 210. 1422, 20,3
e o w23,.1 -} -14,4 39,1 383, 1422, 20.3
.5 o 422.> eV ~14.3 39.1 337. 111. 20.3
{ 6 '023.0 -l -ju,.8 370“ 327' O 18.6
A ot “z2.4 1.0 -11.7 38.6 880, 1822, 20.5
- N3 w2y 20 -0,0 38,8 613, 1822, 20.8
g o6 “Z3.0 3.0 -6.0 38,4 787, 1822, | 21.0
E< .6 w243 4ou -3.3 37.8 874, 1822, | 20.9
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TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA
M |qPSF | «,DEG | L/q.FT2 SFT2 | PM/qFT? | N.RPM | £ F T
2 58,7 -15.2 -87,8 62,7 =793, 42 3
2 58,0 -12,2 «73,2 52.9 «470, :azg: fg.o
2 58,4 «10,1 66,5 45,7 =169, 1422, 20.0
2 S8.1 =841 -59,.2 40,3 120. 1422, 19.1
2 57.6 61 42,0 36.8 45, 122, | 18.8
2 57.6 =-4,1 «-29,0 3501 5. 1“220 11'5
2 58,5 =241 -21,2 34,0 179, 1822, 17.3
2 59,0 -l -15.6 32.9 434, 1422, 17.7
2 58,5 el «16.5 33.1 436, 711, 17.6
o2 58,5 -oV -15,.6 32,3 430, 0. 16.8
2 58,3 2.0 -15.2 32.2 882, 1422, 17.3
2 58,6 4.0 -10,.3 31,9 1102, 1422, 18.9
2 58,7 6.0 2.2 32,0 1292, 1622. 17.6
2 58.2 8,0 Tott 32,5 1625, 1422, 18.0
2 58,3 10.1 18,0 33.9 1512, 1422, 19.1
2 59,5 12,0 29,5 35.1 1556, 1422. 18.9
2 58,5 14,1 45,2 39,0 1712, 1822, 15.8
3 126463 12.1 28,7 35.6 1619, 1422. 18.9
3 127.1 10,1 16.4 33.1 1537, 1422, 18.0
3 126,9 8,0 5.3 32.4 1438, 1422, 17.6
o3 27,2 6.0 -3.7 32,2 1323. 1422, 17.4
3 127.0 4,0 -11,2 32.1 1132, 122, 17,2
o3 126,9 240 13,7 32.6 767, 1822, 17.3
3 42604 =0} =16.6 33.3 819, 1822, 17.3
3 126.7 =-2.1 -21.9 35,1 162, 122, 17.6
3 12647 ~4e1 -29.7 35,3 -28, 1422, 17.6
3 12603 6.1 -41.1 36.8 -98, 2822 18.2
«d 126,44 =8.1 =54,7 39.0 =94, 1822, 18.1
13 127.3 ‘10.2 -71 -2 “3.“ 1. 1“22. 1901
3 128,2 -12,2 -72.3 49,4 -458, 1822, 19.4%
ot 416.7 -8,1 =50.6 40,6 264, 1422 19,1
ok 214,9 -b.l -40.1 38.2 =181, 1422, 19.1
o c15.4 4.1 «29.6 36.8 -71. 16422, 18.9
o <li,9 =-2.1 -22.,2 35.5 115, 1422. 18,7
ol <l4,9 ol -16,7 34,4 378. 1422. 18.5
o 14,9 -V -16.6 34,2 368. 711, 18,5
ol ﬁ13n9 - -17.3 35.7 “9. 0. 3907
ol i, 1 2.V -11,7 3306 672. 1422, 18.6
ol Li8, 7 4.0 T4 33,2 965, 1422, 18.7
o 15,0 6.4 ~S.1 33,0 1338, 1422, 18.7
o8 10,3 8.0 8.0 33.2 1893, 1422, 18.5
s 14,3 6.9 -l 34,8 1211. 1422, 19.7
9 - 316.1 4,0 «3.9 35.4 903. 1422, 19.6
S 14,1 3.9 7.7 35.5 785, 16422, 19.7
9 Slu. b 2.1 =10,4 36.1 6h6, 16822, 19.4
P- I15.6 -et) -15.2 360“ 350. 1422, 19,6
.5 Jls.u -l -lsoz 3605 3510 1“22. 19-6
S 916.9 240 -19,5 37.8 87, 1422, 19.6
S 31640 3.0 -23.1 38,4 «69, 1422, 19.8
.5 215.0 -3.1 -p32 38.“ =T76e 1422, 19.8
S 215.7 -{,u -27.1 38.8 «170. 1422, 19.8
S 215, b TP § -3S5.7 €).8 -337. 1822, 19.9
N 24,2 b TR -23.0 43,2 -2T4. 1422, 21.2
6 «23.3 3.0 -19,9 42,5 =192, 1422, 21.1
6 Gedu =2,0 -16.4 42,1 ~56, 1422, 21.1
6 42249 =1.v -13.1 41.3 S8, 1422, 20,8
o6 w22.1 ~el) -10.5 40,8 203. 1622, 20.9
0 “22.3 -l -10,% 40,2 193. 1. 20.5
6 €21.3 =0 =104 “1.9 205, 0. |22.1
6 “22.9 10 =7.3 39,9 325, 1422, 20.8
Y w22y 2.0 -4 40,0 Q83, 1822, 28.9
IS 2,7 3.0 -1.0 39,6 575. 1422, 20.9
6 “21.> L\ 1.3 39.5 Te6, 1822, 21.0
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I TABLE XII. DATA SUMMARY FOR CONFIGURATION FH3
B TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA
2 M |q,PSF | a,DEG | L/q,FT? fFT2 | PM/q.FT? | N,RPM [ £, FT°
3 .2 7.7 ) ~1%.R 33.0 262. 1422, 1561
I o2 57-0 20 -Re ! ‘206 2197. 1422, 1“06
% .2 £5.n 4ol 2.3 2.4 3560. 1822, 14,9
s .2 56.3 6N 2.7 2.3 4062, 1422, 14,7
5 4 a7,0 -l -13.3 3362 268. 1422, 1443
X 8,7 -efl -jl,N 131 273 1422, 14,3
2 56,7 2.0 -Be3 32.5 517, 1422, 14,6
4 2 5649 "] 2k 126 750, 1422, 14,9
2 Sheb He9 246 327 987, 1422, 14,7
o2 5S.4 RN 9,9 33.5 1231. 1622, LY
2 ? s5,a 1a.n 19.1 4.8 1429. 1422, 153
e o2 5645 12.1 28.6 3641 1495, 1422, 1641
2 566 14.5 4445 39.1 1575. 1422, 1663 .
px 2 SAe7 -eft ~13.7 33.1 271, 1422, 14,3
2 57.9 -9 ~18.5 33.1 278. 711, 15.0
= 2 57.9 =N «14e3 32.8 267. 0. 1462
:‘,' 1 o,. 5“.0 '2.0 «19,9 3309 51. 1“220 15.0
= 3 .2 57.2 ~3.9 «27.2 467 «120. 1422, 153
= 2 5h.8 ~6el «1%,9 3602 ~246¢ 1422, 1641
o2 5AR.8 ~3,1 «4Q,9 3843 -337. 1422, 1644
7 2 57.1 19,2 “h?e? a0.7 -371. 16822, 172
2 o2 5647 -12.2 «76e3 4ol -434, 1822, 16,3
E o2 550“ ‘1502 -98.4 S1.6 =527, 1422. 17.9
ks .3 124.,7 -19.2 =610 30.8 -$32. 1822, 175
= o3 125.3 “R.1 ~49,7 38.0 -33a3, 1422, 16,8
2 X .3 126.0 —hol 38,3 1642 -277. 1422, 1646
2 .3 125.1 -igel -28.8 3449 «159, 1422 1644
B3 .3 12647 <2.0 -21.1 33.8 3s. 1522 1644
B o3 126.8 -0 ~18.5 33.1 268. 122, 16,1
=4 ‘o3 12646 2.3 9.2 32.6 508, 1422, 1642 )
3 .3 12442 4.0 ~3e8 2.1 780. 1422, 16,3 %
o 5.1 12u.8 6e0 1.9 3240 993, 1622, 16,7 ‘
= o3 12445 8.0 8.8 32.6 1222, 1422, 16,7 %
A o3 12445 10,0 16.1 33.6 18504 1822, 16,6 %
2 ' 209.5 8,3 8.7 33.3 1270. 1822, 1746 3
< 4 200,7 6ol 25 3247 1063. 1422, 17,6 =
o 1) 203.8 P ] 3.7 33.0 793. 1422, 174 H
B -t 207.8 Ze0 -Qe6 33.5 553, 1622, 17,3 3
3 ol 2Ma,.9 -efl =15.0 33.9 289, 14224 1742 :,E
£ o8 20%.7 -ef ~15.5 33.7 288. 711 ] 1740 g
ﬁ_ -8 2ng,3 -l -1532 33.7 298, [/ 1742 :‘;
g ot 208.8 ~2.1 214 4.6 sa, 1822, 1742 &
4 209.1 -u.1 2Rk 35.7 ~135. 1422, 17,3 ES
- 4 298.9 -6e1 =38.2 372 -278. 1422, 17.“ ’,é
35 L3 20843 -Rel -4fl.R 19.2 -388. 1422, 17,7 %
oS 308.0 ~Hel =365 319.7 -324, 1422, 1847 b
- S 307.4 %ol -28.2 7.6 ~153. 1822, 1645 X
g S 307.4 =20 ~21.0 362 51. 1822, 1645 E
74 o5 3n9,2 - ~14.9 15.5 295, 1%22. 184 5
Y, S 30%.5 2.0 =9.9 351 562. 14822, 1846 =
s .5 30561 2,0 «3.5 151 829. 1822, 1845 . E
g 5 307,7 6.0 2.4 We? 1084, 1822, 1845 ]
Rt 6 413.5 u.0 =249 13,2 839, 1822, 1949 2
s oh 412.9 2e0 «Te? 335 563. 1822, 19,9 ;‘2
8 o5 413.: -0 «13.5 39.5 288, 1822, 19,8 =
T o5 41362 -9 -13.3 39.1 283, 711. 19¢5 4
'\5 oh 412.6 -0 «12.7 0.4 285, 0. 2048 ‘§
ES oh 419,11 -2,0 «1Q.,7 805 25. 1422, 19,8 Z
g 6 | e11.9 ~uel <3647 2.3 -214. 1022, | 19,7 3
o 6 “l4eh -l -13.3 39.5 283. 1822, 2040 S
g 3
.. .' 32
> N
4 3
4 110 §
¥ - . 3
B5. :é
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TABLE XIII. DATA SUMMARY FOR CONFIGURATION FFy

TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA %
M ]a .PSF | a,DEG | L/q,FT?2 £F72 | PM/q.FT3 | N,RPM| fo FT° E
.2 58.0 -2 <H7,6 S8.7 15570, 1422, | 19.3
o2 59,y 15,2 -R9,9 55.3 -859, 1422, 19.3 3
. .2 58,9 -13.2 -79.8 46,8 596, 1422, | 15.0 5
2 59.2 -10,1 -5R,2 ug,2 501, 1622, 17.5 b
.2 58,9 8.1 -0%,1 37.5 -452, 1622, 16.1 e
'2 58.3 -6.1 -3‘.’. 35.5 ‘310. 1“22. 1505 ¥
o2 57.9 -4,0 -71.8 34,3 «230. 1422, 14,7 g
. .2 57.6 2,0 -14,4 32.8 ‘=60, 1422, 14.6 A
.2 57.6 -ou 7.0 - 3.8 167, 122, 14.4 3
.a buou -t .6.9 30.8 1‘“. 7110 13.1 %
.2 53.4 - -f.1 28.9 140, 0. | 12.9 ;
| .2 57,6 2,4 1.2 31.2 824, 122, | 14.5 ’é
. o2 58,2 4,0 7.1 30,9 653. 1422, 15.4 4
.2 58,6 6.0 13.6 30.6 848, 1422, | 16.1 %

2 5d,7 3.1 2t.48 31,7 1061, 1422, 16.1

.2 57.3 10.1 32.0 32,9 1257. w22, | 17.1
2 57.9 121 42.3 35.3 1821, w22, | 17.8 g
3 .2 v7.2 15.2 62,2 38,8 1600, 1422, | 13.7 3
i o3 226,7 12.1 u1.5 34,0 18450, 1422, TS Z
o3 12049 10,1 .4 51.9 1265, 1422, 16.9 3
3 124,9 8.1 21,0 30,9 1070. w22, | 16.2 3
3 126,06 6.0 13.4 30.4 876. 122, | 15.4 ke
P 226.7 4,0 G.b 30,5 664, 1422. 14.9 §
.3 12642 2.0 -0 30,7 s2i. waa. | 1.7 fe
o3 126.1 -t -6.7 31,3 165, 1422, 18.3 &
.3 126,2 2.0 -14,3 n,7 49, w22, | 1.7 %
.3 i2T.1 -4, -22.7 32,7 -232. 1622, 14.9 b
o3 125.0 6.1 -33.5 34,8 «368. 1422, 1%8.9 3
.3 120.2 "8.1 -Q%.U 36.5 “71. 1“22. 15.9 %
3 |12 | -100 -58,4 39,5 -533, w22, | 16.9 3
3 126,V -12,2 -73.0 43,2 576, w22, | 17.2 %
! ol c13,b -8.1 -44.8 37.8 491, 1422 17.3 5
! o €13.5 -6.1 -3%.5 35,5 -375. 1922, | 16.6 :

ol 213,0 4ol ~23.2 34,0 -229, 1022' 16.“
o €13, 2,0 -14.3 32,7 -49; 1622. | 15.9 '

o 214, 3 - -6,6 31,8 M. 13,22. 15.8
. 13,7 -0 -6.7 31.5 176. 711. | 15.3 3
o ¢13,1 -l =-7.4 30,0 172. o. 13.2 2
IS T 2.0 -1 31.2 w24, w22, | 15.7 :
g ¢12,0 Y0 6.7 31,0 681. 1,‘22. 16.0 g
o | oaz2 6.1 14,1 3101 906. w22, | 16.2 5
%4 clé,1 8.1 21.8 31.6 1104, 1“22. 6.5 g
s | o117 6.0 15.2 33,4 956. wee. | 173 3
5 214,7 4,0 7.9 32.9 694 1‘22. 6. 3‘;
5 15,0 3.0 4.3 33.2 566. 1eze. | 173 g
‘ S| 5wl 2.0 .8 33,4 33, sz, | 160a £
. 9 14,9 -l -6.2 33.9 185, 1322. 16.2 é
o5 13,7 -2.1 -18.5 34,9 -S1 1622. | 16.9 g
9 J15.0 ~3.0 -1R,0 35.4 -lgo: 1522' 17.3 !
- 313.5 bt T3 -22.2 36,4 -235 1@22. 11.5 g
5 13,6 -l -32,7 38.6 '1“56: 1@22. 11.5 g
- - w23.4 4,0 -?21.9 41.9 =287, 1“22. 19.6 E
.o “22,2 -3.u -16.3 9.5 ~184. 122, | 19.2 5
s -0 «~20,3 -2.0 -12.3 39.5 =68, uaz’ 13.9 ?
& 6 | 4228 -1.0 A1 38.9 45, 1622, | 19.0 z
g «6 423,0 -t -4,3 38,2 166, 1822, 8.0 g
X 6 423,6 -l -4, 4 38.2 159 711. la.' 2
3 6 “22.7 -t 5.9 37.9 164, 0. i,'g g
& 6 DETHY 1.0 -7 18.4 201. w22, | 19.0 .
S .6 “22,0 2.0 T.1 38,2 426, 1622, . g
3 o6 #20,9 ou 6.6 37.2 825 “zg’ ‘3'3 g
= o6 +21,0 4.0 Q9,6 36.7 692: ‘“22. {9. S:
< 6 %19,7 .U 6.1 37.2 558, 1“220 18-0 E
=) . «8 X
x
xR f’
s 113 3
5 5
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TA3LE XIV. DATA SUMMARY FOR CONFIGURATIOHN FFI«
TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA g
 J 3 B
% {q.PSF | a DEG | LA, FT 72 | Pmra. T’ | N.RPM | fouFT 3
2 SA.6 -15,2 ~104.2 482 -1059, 1422, 1842 =
o2 68,1 -12.2 ~86.3 38e3 -774, 1822, 1562 &
o2 K9.2 =19.2 =666 32.9 -646. 1422, 14,42 - %
2 58,3 -8.1 «53.6 31.3 =581, 1422, 12.3 3
o2 L WA ~fhel ~30,% 28.7 -450. 1422, 1144 =
5 5901 “4al “2641 27.7 -301. 1822, | 10,7 g
2 SR.3 2.0 ~14.h 2602 =110, 1422, Ol ;
2 53,0 - het 25.6 82, 1622, 9.1 &
2 S8.8, -l PL S 248 99, 711. 34 %
o2 58,6 -ell -Gt 2442 95, 0o Te6 =
o? 59,1 2.0 4e3 25.2 324, 1422, 9.2 =
2 53,7 ued 14.3 2445 572, 1422, 9,7 =
.2 SR,7 6e1 23.4 2.8 773, 1422, 9.8 &
.2 SR.7 8.1 33.9 2640 946, 122, | 1145 2
o? 59,7 10.1 45.R 2746 1139, 1822, 11,8 p
2 S0,0 12,2 60e1 R0 1281. 1422, 13,6 P2
o2 59,3 4.4 E L] 49 1495, 1422, 1544 -
ot 12h.0 12,2 aflen 29.7 1330. 122, | 18 =
o 127.0 1041 46.7 274 1159, 1422, 11,5 %
3 12%,6 fe1 3“02 ?6'0 1007. lh22. 1007 P
.3 127,1 6el 234 26,7 795, 1622, 10,0 %
.t 127.7 .G 13.6 245 607, 1422, (- Y 2
.3 134,2 4o - - - 1822, 9ot Z
o3 12545 4e0 13.4 24.5 S86. 1422, 9o 5
.3 127.0 2.0 4.3 Wbt 356. 1822, 945 4
o3 126.0 el 5.0 252 120, 1822, 88 ;
.3 127.5 2.0 ~15.6 25.5 -113. 1822, 942 #
o3 127,2 4ol «25.0 2649 -294, 1422 - Z
- 127.8 6ol ~38.5 28.0 ~asu, 1422, Yot 3
.3 12%.4 ~6el -3R.u 27.8 =451, 1822, 9,9 &
-3 123.1 ~8.1 =52.9 29.9 +'597, 1822, | 112 o
o3 127.0 -10.2 -h6e1 324 ~686. 1822, 1243 %
-3 127.0 -12,2 -82.0 R6e4 782« 1822, 13,3 =
ol 214.5 -8.1 =508 30.6 -612. 1822, 111 =
.4 214,5 “6el «3R.1 28.5 ~459, 1622, 10,5 %
-4 213%.% -4e1 «?26¢1 D73 -290. 1822, 10,0 =
o3 215.0 T =240 -15.1 2548 =92 1822, 946 b
o4 212.% . ~Sen 2503 122. 1822, 9e3 E
.o 21n.8 a0 3.8 2449 117. 11. 9,1 S
ot 214.1 - 2.0 25.1 119. 0. 91 E
N 213.0 2.0 4oR 249 375. 1822, 95 g
o 215,7 4.0 13.4 4¢3 699, is22. 9,7 2
-4 216,5% 6ol 2%en J4e8 8ub. 1822, 1044 32
o 213%.8 A1 35.0 25.8 1036, 1822, 11e% =
o5 313%.0 6ol 2R.7 284 894, 1822, 1249 3
.S 315.2 8.1 19,1 275 633. 1822, 1241 s
9 316.5 3.0 13.3 27.8 501. 1822, 1240 %
.5 31603 2.0 9.7 274 390. 1822, 11.8 3
o5 313.8 o0 =9 279 132. 1822, 1162 2
9 315.6 =2.0 1215 2866 ~10%. 1822, 1161 "E
5 315.3 -X.9 =17.R 29.0 -212. 1822, 1148 3
o5 315.4 ) -2%.1 0.1 ~323. 1822, 1163 2
5 315.5 o1 3.4 31.7 -v98, 1822, 11,8 E
N 62144 -3.0 ~17.1 15+5 =376, 1822, 13,8 =
o6 42N R =%, 0 «11.R Saels «253¢ 1822, 13,8 . s
ok 4’2.1 2.9 52 342 -129. 18224 13,9 Z
-5 u2l.% =1.0 =el .S e 1822, 18,1 >
Y g2n,1 on S.3 33.3 130, 1822, 1842 ?:E'
6 [ 1 PY ) 0 62 13.0 127. 711, 18,2 :vq
o 427,0 .0 Ret 33.8 191. Oe 18,0 #
= N 422,1 1.0 10.8 32.7 253, 1822, 16,7 #
H o 421.2 240 1Se& 32.7 390. 1822, 15,2 E
E o 421.9 .1 21.5% 32.9 S12. 1822, 15.6 ;:
4 o5 u21.3 .1 25.8 33.0 632. 1822, | 1642 z
23:
E
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TABLE XV. DATA SUMMARY ¥OR CONFIGURATIOn F?lHQ é

+o

-

TEST CONDITIONS TENNEL BALANCE DATA ROTOR DATA ;1'5

&

M Ta,0e6 |, Fr? (FT% | PM/qFT> | NLRPM [fo, T2 %

.2 ‘ «s0 -22.7 33.5 538, 1822, | 13.€ Z

o2 - 2.0 1640 33,0 817, 1822, 13.9 z

2 So.. 40 92 32.5 960, 1622, 13.1 K

2 58.9 60 LS P13 33.8 1093, 1422, 13.0 Z

2 59,3 8.0 T8 33.5 1188, 1ez2. 13.1 <

° 2 58,5 10.1 18.5 35,6 1295. 1%22. 13.6 E:

2 609 12.1 29.3 37.0 1337, 1622, 18,2 %

3 2 58,1 18.6 80,1 83.9 1547, 1822, 1.9 S

X 2 58.7 -0 «22.1 33.1 330, 1822, 13.7 ﬁ‘

2 58,9 el =225 33.0 556, 711. 13.6

. 2 5049 ) -21.3 32.1 sas. 0. 12.9 2

2 58.6 201 «25.3 33.9 223, 1422, 13.7 =2

2 59.8 4ol ~37.4 38,6 266. 1822, 16.2 &

2 58.2 6l «53.5 38.2 272, 1622, 16.2 a9

o2 59.4 -8.1 ~5846 37.8 187. 1822, | 15.9 b

2 59.0 ~10e2 723 81.8 101. 1822, 16.9 £

kY. 2 sa.3 | -12e2 -81.6 87,0 -38, 1822, | 17.8 %é
K= «2 60.C 152 ~98.3 56.5 «453, 1422, 13,7 ¥

= 2 58,6 -l «22+5 33.2 554, 1622, 13.0 o

& «3 1268 e =201 33.8 %99, 1822, 1.7 5

3 12840 2.0 170 32.7 e13, 1622, | 16.3 |

% o3 12646 %0 9.8 32.8 1003, 1822, 18,1 3

% «3 126.0 6e0 2.3 32.7 1138, 1622, 18,2 i

3 126.0 8.0 Tl 33.4 1239, 1622, 18,0 k2

< 3 125.0 10.0 17.?7 5.8 1362, 1822, 16.6 =

s .3 128,9 12.1 29.1 37.2 1839, 1622, 13.7 kS

3 o3 125.7 -1 «22.1 38.0 569, 1822, 18,7 ]

% 3 12%.0 -l -22.2 33.3 567, ni1. 16,4 ;

= o3 126,58 el 2043 326 501. 0. 13,7 Z

2 ' o3 127.2 201 -28.9 33.8 221. w2z, | 15.9 Z

= i 3 126.7 8.1 -33%.4 3849 210, 1622, 16.9 >

7 : o3 125.5 6ol «50.9 37.0 283, 1822, 17.0 =

b= "3 126.2 8.1 ~60.% 38.9 19, 1622, 17.6 £

2 o3 125.9 «10¢2 -72.2 2.0 95, 1622, 18,7 2

p -3 12%.9 =122 =R0e2 862 81, 1822, 19.2 :i

pc o3 126.7 0 «21.5 33.2 555, 1622, 15.8 B
3 - 2186 e 8.3 361 285. 1822, 16,2 E
e 13 212.9 . *8e6 3805 292. 1822, 16.0 b
2 ) 21642 20 *Te4 3440 125. 1822, 16.0 b
A o 215.6 ) 56 3.5 81, 1822, 16.0 2

% o8 213.8 600 3.2 336 -278, 1822, 15.7 ?

=3 o 212.1 8.0 -t 35.1 868, 1822, | 15.8 %

= o 215.7 .0 8.7 3403 301, 1822, 16.% S

Y 218.7 -0 8.9 8.3 308, 1. 16,0 3

Y 215.2 el 8.3 33.9 286, 0. 1 15.8 %

2o 1S 2153 =240 -0,7 38.7 #8S, 1822, 16.5 %

3 -8 215.% -8.0 «11.% 360 711, 1422. 16.6 £

43 N 215.1 ~60 -16.7 38.3 1059. 1822, | 17.3 e

3 3} 218.8 8.0 «20.% 1.6 1395. 1822, 17.3 b

23 1] 21449 el -8,7 3%.3 296, 1822, 16.2 5

E: 5 315.6 | © = -6e? 36.7 222. 1522, 16.8 3

E S 31%.3 2.0 =S8 3640 184, 1622, 16.6 ix%

s -] 315.6 3.0 «5.0 35.8 123. 1822, 16.6 E

= S 318,7 %0 -8e7 35.9 81. 1s22. 16.5 *

> oS 31642 640 342 35.7 9. 1422, 16.6 e

S 3187 -0 63 36¢6 221. 1822, 16.8 £

B S 3165 el =83 363 220, 1. 16.7 =

K S 314.5 -e0 ~Hhe3 38.2 216, 0. 1.8 3

S 315.5 2.0 «Be0 7.3 333, 1822, 17.%1 k]

4 S 3156 =340 -a.1 37.9 %05, 1s22. | 17.8 8

5% -] 315.6 =80 -1t 8 38.6 476, 1822, 17.4 o]

2 S 312.9 =640 -13.2 0.6 656, 1822, 17.7 3

S S5 313.7 =0 6% 36.7 229, 1822, | 16.8 &

o 6 823.1 el «Sels 815 211. 1822. 17.9 &

2 ) 823.0 1.0 -89 [ 3Ty Y 187, 1822, 18.0 o

2 o6 82349 2.0 8.0 %0.9 167, 1422, 17.9 5

o8 % 23,8 2.0 -3.3 80.5 150. 1822, 17.8 %

- P8 % 8228 8.0 2.5 8041 138, 1822, 17.8 =

B 6 82462 -0 5.3 4.8 208, 1622, 18.1 ﬁ

3 o6 823.6 -0 -S.2 816 203, mni. 17.9 3

6 4283 sl -850 0.7 172, 0. 16.7 g

s o6 423,08 =240 ~TeN 829 263, 1822, 18.5 3

H % 82302 =140 6ot 823 227, 1822, 18.5 ]

6 828,42 «3,0 =841 83.2 29%, 1822, 18.8 }E

> 6 8223 -ye0 942 s 333, 1822, 18.9 3

B .6 828,86 N ) 8.0 1.6 191. 1822, 18.6 |

A 5

: =

B g

"7 2
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5 2
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TABLE XVI. DATA SUMMARY FOR CONFIGURATION ¥P)Fg
TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA
M ]q,.PSF eDEG |L/q,FT2 tFT2 |PM7q FT3 | N, RPM foF T 2
2 50,9 -0 «2R 29.1 153. 1622, 12.1 E
2 59.0 2.0 -8e0 295 660, 1822, 13.1 £
o2 aa,. 6.0 1.8 28.8 e72. 1622, | 13.3 o
o2 $9.1 600 11.3 29.8 1030, 1822, | 181 R %
o2 Sa.7 n.1 18,0 30.9 1132. 1622, | 15.8 2
2 S8 171 31.7 2.2 1266« 122, | 17.2 %
2 §7etr 12.1 82.2 35.2 1329. 1822, 17.2 E
o2 9.8 1547 0.1 38.2 1388, 1822, | 19.8 #
.2 5a.3 -0 =248 2945 151. 1822, | 11.8 A
o2 58,8 -el -ue3 28.5 183, 1. 10.3 g
R 2 59.5 -0 =36 266 182, .3 8.3 =
i .2 sA.3 <240 9.3 30.8 ~70, 1822, | 10.6 Sg
: o2 58.9 -0 «18.0 30.8 193, 18022, | 10.9 S
2 } o2 59,7 6.1 «28.% 1.7 269, 1822, | 12.7 5
R+ : .2 STeR -1 «52.6 w7 132, 1822, | 11.0 ¥
x J 2 7.1 -19.2 ~65.5 7.8 83, - 1822, 10.1 3
E: -2 S0.1 12,2 776 .1.7 ~61. 1622, | 10.3 =
B ; .2 57.5 -18.2 -98.2 52.6 -383, 1822, 10.1 P
‘o2 573 -ah) «2e6 30.3 187, 1622, 11.8 g
| 3 ] 12%e -e0 o1 2949 185, 1622, | 9.9 =
L3 H 3 125.7 20 %6 29.1 678. 1622, 10.7 E
1 X 1255 Gef -3 2847 881. 1822, | 10.9 %
A } 3 125.9 6.0 a.5 29.2 1036, 1622, | 11.8 =
k> t 3 1262 8.0 178 06 1158, 1822, 12.7 é
bes { o3 12642 1.1 2%.3 32.1 1279. 1822, 13.8 &
i 3 125¢6 12.1 819 3549 1363, 1822, | 1809 3
£ ) .3 1262 -0 ~%.3 2945 138, 1822, | 10.2 2
F= : 3 127.0 -0 ~8ef 283 162. 1. 9.9 7“;
¥ : H 3 12543 -eft —felt 28.9 166, O 9.3 %
o3 127.0 -2.0 -11.3 29,3 -8, 1822, 9.6 ot
B 3 | 1zea ~420 ~10.4 30.7 ~202. 122, | 9.3 i
. 3 12601 =601 «29.3 2.1 -285. 1822, 9.1 =
[ o3 1258 -8.1 4243 13.6 =331, 1822, S8 £
o3 12640 «10.1 ~65.9 36.9 38, 1822, 9.8 X
> .3 12R.3 -12.2 ~79.3 - - 1822, 2.6 2
S o3 125+6 - 3.3 29.2 167. 1822, 9.9 3
.3 121 -12,2 -77.8 “gen -62. 1822, 9.6 &
= - 2136 -t -6 1.3 155, 1822, 10.0 2z
7 o 21%8 2.9 1.6 31.6 21, 1822, 10,3 ]
S o 21%6 5.0 0 10.5 866, 1822, 1. z
3 o 2143 640 1.2 129 1085. 1822, | 339 £
2 Y 21%7 R.f 15.9 2.3 1231, 1822, 12.5 =
; .- 21,3 0 %2 N.2 149, 122, | 10.2 2
% o 2163 2.0 - 307 830, 1822, 10.6 E
3 o 21601 -0 5.2 0.9 15%. 1. | 10.2 %
Iz, - 2150 s -7 3440 183. 0. | 11.8 g
R - 213.6 ~2.0 ~12.1 313 -Sa, 1822, 9.7 ¥
N 21402 %40 «20.8 3.8 «210. 1822, 9.6 %
> - o 213.7 6.1 ~30.6 3.7 -313. 1822, 9.8 3
3 - 21%.0 -8.1 ~82.2 351 =390, 1822, .3 3
el .3 21%.9 -0 5.2 306 180, 1822, 10.2 -
54 S 3e.S -l -4} 3.2 135, 1822, | 10.9 5
- N 313.7 2.0 2.5 33.8 370. 1822, | 118 E3
.5 { 313.8 3.0 5.8 33.9 502, 1822, | 116 b:
3 5 314.5 L 1954 RS 38e2 (131 1822, 12.0 5
3 -5 31S.8 6.0 13.3 13.9 918, e, | 12.7 i
: oS 31%,8 0 5.8 33.4 133. 1822, | 30.9 2
= W] s 0 - 3.5 103, mi. | 10.8 b
2 5] 31842 ol -hy? 2.7 160. 0. 10.9 2
o 5 318,77 2.9 =lle8 137 -63e 1822, 10.% X
3 o5 315.3 -3.0 -15.3 W0 ~155. 1822, | 10.3 2
5 318,3 -840 =20.2 Wes -237. 1822, | 19.0 3
33 o5 314,0 “6el «29.% 6.3 366, 1822, 9.9
fx X3 313.1 -0 %6 33.8 182, 1822, | 10.9
= o “2%.2 «0 1.8 8040 115. 1822, | 12.6
- 238 1.0 1.6 396 281, 1822, | 13.0 '
3 ey %22.2 2.0 n.7 39.4 352, 1822, | 133 :
5 o5 822.7 3.0 ”.3 age2 65, 1822, | 13.8 3
3 ' 8218 %0 11.7 39.9 588, 1822, | 1830 P
Es o %228 <0 -1.7 199 1. 1822, | 2.7 2
2 .6 %22.8 =0 2.6 9.2 121. ni. | 123 #
£ o «22.3 -0 3,2 377 105, 0. 9.1 z
N, 6 [ +4 Y81 1.0 «S.1 a0 . 1822, 12.2 *
= % %23.0 2.0 -4,7 0.6 -108. 1822, | 12.1 B
2 Y 8221 =3.0 -1%.% Nl.8 -207. 1822. 11.9 %
& 6 322.¢ -840 =17.> 32.0 -310. 1822, 11.7 F:
s & | ow22.2 -0 -1.8 39+9 108, 1022, | 12.8 3
2 2
o 5
& E
7=
Lot 5
s E:
3 3
3
E
e

,1
X4
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TABLE XVII.

DATA SUMMARY FOR CONFIGURATION FP,BLCH3

11

TEST CONDITIONS

TUNNEL BALANCE DATA

ROTOR DATA

LR s

a ,DEG

L/ ,FT2

£ FT?

PM/q,FT?

N ,RPM

fanF T

b 2 ] \"tﬂ,;

SIIZ LA

S S DALy

oAt

NI EY

SROLI R s

-ef) -15,8 3449 497. 1422. 14.3
2.0 -12.3% 2565 839, 16422, 14.6
u.n 8.7 4.9 985, 1422, 15.2
A} 23 5.6 1136, 1“22. 1“.6
A.0 106 3640 1226, 1422, 14.9
-t -1he? 35,7 563. 1422, 14.3
au -17.4 35.1 S47, 711, } 15.0
-l 173 3646 53%. 0o 15.8
-2.0 «1R,2 3562 ie7. 1622, 14.8
g1 ~25eN 35.0 52, 1422, 15.9
ol «48,7 33.1 27m. 122, 16.3
8,1 54,0 38.5 175. 1422, 17.5
-, =1Ref 3.0 485. 1422, 12.8
- LYY 37.8 355, 1“22. 15,7
2.0 =12.9 37.5 701. 1“22. 1507
uon -2,3 7.5 1020. 1422, 15.4
fel el 37.5 1200, 1422, 15.5
-efl «1%.7 33.1 336. 1422, 15.6
-efl ~1eh 7.4 372, 711. 15:4
-0 «jle?7 9.9 360. O 17.1
2.0 -2N.2 1867 104, 1422, 15.8
-yl =27.A 38.8 ~6l. 1422, 16.0
“-fel a3l 3967 -9u,. 2“22. 16,1
~of «14.5 37.9 Jok. 1422, 15.6
- -R.0 456 154, 1422, 17.1
PN =2eR 45.4 420, 1622, 16,9
Ge 3e1 4546 679, 1422, 16.7
el R4 4S5.9 212. 122, 17.1
-l «Q,0 4563 189, 711, 16.7
o0 -Re% 85e4 173, 0. 17.4
2.0 «15.4 467 =41, 1422, 17.2
44N -22.3 47.9 =271, 1422, 17.4
- -Rel4 6.0 199, 1422, 17.0
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TABLE XIX. DATA SUMMARY FOR CONFIGURATION W %
TEST CONDITIONS TUNNEL BALANCE DATA §
b
M |q.,PSF| o,DEG | L/q,FT? f,FT¢ | Pwm/q,FT? : 5
' «6 417,0 10,4 57.9 4.3 =307, #
' o6 416,0 8,2 138.6 5,8 -276, 3
. 6 418,7 6.1 211.7 9,2 -216. 3
H N ) 420,7 =3,8 295.3 15,2 -126, =
o6 420,3 ~1.6 3.6 23.3 =25, %
6 21,1 8 86,5 33,6 154, =
5 419,1 2.9 S18,7 49,3 1646, g
o6 420,0 o7 447,5 33.3 150, A
o5 3,2 «10,5 6.5 3.4 4352, %
5 318,6 -8,2 127.7 “.9 -255, |
oS 311,9 6,0 203.9 8.5 -208, 4
»5 312,8 -3.8 217.2 13.8 -144, a
»S 12,6 1,7 386.2 2046 44, 2
o5 213,5 S 13,0 29.1 S8, A
oS 3i5,2 2.8 4S8 39,4 211, %
S 315,0 ] 506.2 48,9 486, b
oS 314,9 5.9 518,0 5641 1105, 2
oS 314,3 o6 416.2 29.5 73, é
o 214,0 10,4 $0.8 3.4 -269, 5
- 214,3 -842 120.5 8,7 -287, 2
o 2134 6.0 191,6 7.9 -205, £
'. 213.‘ .3.9 263.6 12.6 -139. §
T2 o 212,5 1,7 329.7 19,0 -6%, 5
By o 213,3 o 39%,1 27.0 31, p
s o 213,% 2.8 461.8 36.6 156. £
- 213,7 3.8 509.6 86,2 246, 2
L o 214,8 7.0 528.6 58,0 297. 5
¥ o 213.5 6 399,3 27.6 47, %
73 o3 125.9 s 385.8 26.2 13, g
2 3 124,6 ~12.5 -17.8 3.7 =266, :
- .3 128,2 «104 89,5 -3,2 -269, i
= o3 126,6 -8,2 117.8 4,5 263, 8
s 3 125,0 =640 189,4 7.8 -202, 9
s o3 125.1 «3.9 255.1 12.1 ~-146,
£5 .3 125,9 1,7 320,% 18.1 -89, g
) 3 125.5 «0 - - - =
e o3 125,3 2.8 7.9 38,9 126, 5
b o3 125.5 8.9 S01.4 44,6 214, %
4 3 125,2 7.0 542,.2 55,0 293, %
s o3 126,0 9.0 $63.7 67.8 260, £
25 .3 125,2 6 389.5 26.5 30, %
o2 57.1 6 385,5 26,0 3s, E
5 o2 57.0 -15.8 -11£,0 7.9 -208, £
B2 2 57.5 12,5 -19.7 Bl ~250, z
bt o2 57,2 -10.% 88,4 3.6 -206, 3
3 2 57.6 -8.2 118.8 4,8 -231, e
5 o2 57.5 ~6.1 186,84 7.6 -201. ) 3
3 o2 57, -3.9 25,3 12.1 -143, 2
33 o2 57,8 1.7 318.4 18.1 -80, F
2 57.6 .5 375.0 25.2 -15, S
f5 02 57.8 2.7 435.1 3.8 90, - a3
e 2 57,6 8.8 .87.1 62,7 18n, %
3 2 $7.7 6.9 $27.6 53.1 259, -
S o2 57,8 9.1 5561 66.7 221, e
< o2 58,3 10.9 522.6 91.1 -69, g
o2 S7,8 9 390.2 2649 56, g
Z
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TABLE XX. DATA SUMMARY FOR CONFIGURATION FW 1

§§

TEST CONDITIONS TUNNEL BALANCE DATA §

%

. M 1q,PSF | a,DEG | L/q,FT? f,FTZ | PM/Q,FT? 3

2 53746 8 350.9 3609 137, g

2 5648 1,7 2545 30.3 «125, 2

Te2 565 =3.6 187.3 2649 -181. Z

. o2 8744 -5.8 88.8 23.2 «129, z

2 57.8 =7¢9 94 235 =305, z

.2 S7e4 =10.3 -72.8 31.3 661, kS

o2 58.6 o7 32203 35.8 105, %

2 58.7 249 393.5 443 450, &

o2 58.6 Se1 45646 5345 845, e

3 2 57.9 7.2 53042 6740 1138, =
4 o2 57.6 1.8 585,9 82.0 3489, ]
2 2 583 9.3 87262 799 1267, ;a
; o2 58.0 11.4 60600 103.5 1367, z
H o2 55,6 8 338.1 37.3 139, 3
= o3 1302 o8 332.2 3649 159, K
= 3 130.6 ) et 258.7 296 =50, ¥
3 3 129.6 «3.6 175.2 24,9 -118. %
3 129.4 5,9 861 23,3 117, -]

3 | 127.2 -8.1 ot 23.7 -330, 2

3 1291 1062 «78.9 2601 =461, 3;

o3 129.1 12,5 «158.5 33.6 =718, 2

3 128.8 o7 333.1 3649 128, ?

3 129.9 248 399.9 846 848, :‘:-

P33 128.8 Sel 47%.6 561 873, ]

o3 127.9 7.3 S4Ge6 69.3 1187, 3

3 129.1 9.2 57%.9 80.9 1291, P

o 218,7 o7 34007 37.8 151, 2

k- 1 2176 =18 269.2 30.7 +68, N
; ¢ 1] 21742 =346 184¢9 258 216, &
& ; N 217.2 ~5.8 93.2 | 24.1 158,
s ot 217.1 8.0 B.5 25.6 -hil, ﬁ
= o 2171 8 3uS.7 384 168, »{‘g
3 o 21644 340 42805 879 87, =
o 217.9 5.2 889.6 59.1 921, &

ot 218.7 7.3 531.7 71e1 1220, 5

o 218.7 o8 36S5.3 38.5 156, %

o5 322.5 9 368.7 81.7 153, z

S 32040 1.3 28641 38.0 131, 2

s-1 322.0 «2.8 2835 30.9 «236. ]

.5 322.7 ‘3.‘ 18706 27.9 "3150 %

: 5 3214 -le? 18806 27.0 8386 A

i 5 321.2 9 365.5 sl.8 132, ¥

5 3212 249 435%.9 510 686, ';

- S 320.8 «9 3659 820 146, b

S 322.0 3.1 4865 52.1 Si4, §

5 3214 3.9 4727 57.0 855, q

S 3z21.2 5.1 507.1 6lel 370, x

. 5 323.% 62 5327 723 1074, =

2 S 32101 9 365.8 81.9 131, 3
= 1Y 3 932.3 1.0 Q213 S0+8 ¢lie 2
% 6 83242 -3 359:6 4440 oS4, ':z
2 6 31,3 1.8 309.9 39.0 )7, kS
s 6 3143 -2.8 25246 3540 =400, p
by o6 43247 =35 221.8 33.7 =501, }'i
= 6 3304 1.0 4192 508 157. o
= o6 831+6 2.0 4527 7.0 775. g
3 .6 431.8 3.0 4845 66+8 1. &
6 &31.1 1.1 82242 Siet 7. %

-3

jo

3

119 s

3

2

3

£

Z

%

[

£l

el

- - nax & s LAREME e > P .
LSt S AR SR b B i e g ey

B AT T e DR T N T

]
-




A At/ pEEITTEA

«n»‘.

M\’J«i z

(i,

¥

s

RN i s A

B v
3 EﬁkﬁﬁﬁbEﬁiﬁikyma»ygyvm@&ﬁygﬁn

TABLE XXI.

DATA SUMMARY FOR CONFIGURATION FWPy

TEST CONDITIONS

TUNNEL BALANCE DATA

A S e SRR M s o a i et A et T 2 S i ety R
2 K, S5 33t % e SRk 1
2O T L% S v AN i S AW Y PR IR Loy sy

M q ,PSF a,DEG L/q FT? f’FT2 PM/g,FT3
2 5949 8 34060 39.1 87,
2 59.3 =1e3 2774 32.8 «146.
o2 600 =37 183.3 2643 -24,
2 583 5.7 1062 253 «108,
2 9.1 =749 24.0 28.1 =277,
2 59,4 elJe2 -62¢3 26.8 =388,
«2 587 =12.3 «139.5 325 =559,
2 59.8 15,6 =258.5 43.8 =733,
2 59,5 8 34iel 38.8 60,
o2 $9.5 249 40846 475 321,
2 603 5.0 4604 55.7 725,
o2 59.0 T2 $31.1 69.5 1042,
2 59.5 el 587.3 84e7 1287,
2 60.3 114 62045 107.3 1237,
2 609 8 335.8 38.3 64,
3 129,12 o8 345.4 39.4 84,
3 12806 '103 274.7 32.1 '“5.
3 13062 3.6 184.1 2607 -92,
3 129,2 «5.7 103.0 245 «70.
«3 128.9 =7.9 18.7 242 =277,
3 128.3 1042 «67.2 271 «402,
-3 128.9 ®l23 il2.7 32.0 =552
«3 127.4 8 351.5 404 107.
3 129.4 3.0 417.8 48.1 4624
3 130.3 Se2 485.6 59¢3 813.
3 129.3 T3 54608 715 1131,
3 129.2 94 594.,2 LYY} 12635,
3 129.7 .. 34402 39.0 147,
2i7.8 9 3635 81.5 145,
27, 1.8 28247 33.5 =71,
2131 .~ «3.,5 199.%5 27.7 «17Se.
217 . i «5.8 1064.3 25.8 «113.
218, ' em.2 13.1 25.7 =364,
217.7 8 360.7 416 129.
220,31 3.1 432.1 506 481,
219.7 5.3 £9640 620 862,
219.1 “.3 5368.1 The6 1183,
218.4 8 355.4 41.1 142,
321.0 <G 3A0S 45.5 121,
323.1 =1e3 206.7 3646 -161.,
3215 =24 2550 33.3 ~255,
3223 ~3¢5 2134 32.8 =357,
32n.2 56 12147 284 347,
322.8 9 3750 4448 105,
3232 3ol 2453.2 55.8 434,
325.2 Ge2 481.5 615 677,
323.2 5.3 5179 692 886,
32440 603 5452 786 1066,
323.3 9 375.9 Q4.8 132,
433.3 1.0 42242 567 91.
4300 -el 377.8 897 «33,
43042 -1,3 32642 Q4o 215,
4313 2.4 2782 400 «351.
93242 =34 23347 36.8 ~883,
431.8 10 4230 56+6 162,
433.3 241 45849 6%.8 707.
43149 342 4R6e1 758 1601,
431.8 1.0 4221 567 | 113,
120
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=3 ; TABLE XXII. DATA SUMMAERY FOR CDLFIGURATION F'WH3 3
= * -
3 ! TEST COND!TIONS TUNNEL BALANCE DATA ROTOR DATA E
! M |q.psF | a.0EG | Lrg.FT2 f,FT2 | PM/Q.FT> | N.RPM |fp FT :
= 4
3 o2 4,7 o8 137.2 f3e0 | 231. 1422, 20,47 4
o2 87.p 3.0 4152 75.4 528, 1822, 20,0 R
o? Tk Sel 473.1 38.6 800. 1422, 20,7 :
- .2 1.1 7.3 5343 3.9 1022. 14922, 2140 3
2 €a,1 Q.4 SR7.1 115.7 1238, 1622, 22462 3
2 “3.7 .2 WAL hiseS 2ul. 1422, 2047 :
o2 3.1 ) Ty Abe8 238. 711. 19,8 .
7 2 «7.8 o2 AWu.7 G4e3 239. 0. 19,0 H
. .2 576 1.4 27441 572 18, 1822, 19,5 ;
o2 a7.% -3.5 oN1.4 Sled -189. 1422, 19,3 %
2 57.0 5.7 115.6 4pel =337, 1u22, 19,0 N
o2 5v,.e ) 26.1 G4eB -476. 1422, 20,5 i
o2 “7,7 =-1n,1 ~u7T.3 4pe2 -59R, 1422, 2000 :
o2 .0 -12,% -125.8 9.6 ~755, 1422, 19,4 E
o2 SN, 0 -15.6 -2un.5 59.9 ~-989, 1422, 1746
2 7,0 .4 47,3 foe0 245, 16822, 19,8 3
, 3 1274 A 3use ATeu 183. 14226 21,84
7 8 ] 177.0 T 314,90 3.8 438, 16422, 21¢6 H
F ) 129.0 Se1 1RAe) Nk 696, 1422, 2149 H
By .3 12a.7 1.3 LT WS 195.4 943, 1422, 2240 3
= o3 129.5 eu 505.7 123.5 1161, 1822, 22,1 :
4 3 AT 3 LU T4 &8e1 191. 1422, 2104 g
3 .3 8.0 .3 3u5.5 67.1 182. 71l. 2144 :
% o3 129,.1 .3 WS, 7 65.8 1664 0. 2043
% . o3 127.9 -%.5 105.5 5242 =260 1822, 2140 :
= : o3 127.0 5,7 112.0 87.5 ~u11. 14224 2047
2 . .3 121.?2 -7,9 28.5 451 -5ub. 1422, 2042 X
=3 : .3 127,60 -19.1 -53.4 Udebd -698. 1422, 19,5 :
J ‘ o3 127.2 ~12.3 -1%2,5 50.3 ~Bu2s 1422, 2044
= .3 124.1 -1%.5 =255.8 Alebd -1112. 1822, 19,9 2
= .3 127.7 ~1le4 »75.1 S3e1 «56, 1822, 2140 :
H o3 129.1 o8 wmo,t 6Te4 178. 14226 21,4
2 o4 215.3 o8 3521 715 138. 1422, 2144 M
L= o4 21%5,3 3.0 42%.3 a3.2 J88. 1422, 2146 3
5 celt 217.1 S0 482,09 aS.1 619, 1622, 2147
b o3 217.1 7.3 535.% 1n9.1 AS2. 1422, 21.8 Y
L o 215.0 .8 15n.0 71.8 124, 1822, 2144 b
wa 215.0 . 3uT.5 70.4 136. 713. | 21,2
o3 215.9 R 3u6.3 71.0 98. 0. 21.6 .
o 21441 ~1e4 2740 Al.8 -111, 1422, 2142
o8 215.1 ~3.5 196.8 S3e7 =316, 1822, 20,9
= o 215.1 -5,7 11,2 43S -470. 18224 2046
e .3 21u.7 -7.0 25.8 ug.1 631, 14224 2041
% o3 215.6 .Q IuR.Q 70.9 126. 1422, 2146
: 5 313.8 ot RLLPLY 78.2 85. 1422, 2245
& S 318.4 X0} 435.1 Q0.3 340, 168224 2245
g 5 313,64 4,1 u63.5 96.8 465, 1822, 2245
2 5 310.5 Sel uRS.7 103.3 576. 1422, 2246
= .S 32-.1 he? 20,0 111.9 797. 14226 2248 :
5 31/, «A TR1.4 8.4 87. 1422, 2245 :
.5 310,n .8 1.3 78.2 80. 711, 2242 :
25 o5 19,3 oK 387.7 R1.0 105. 0. 24,2 :
o3 - S 31ReF -1e3 293%.2 &7.5 -15R. 1822, 2241
3 5 318.% 2% 2u3.S 63.7 ~272. 14226 2241 :
3 .5 3.k -%,.5 202.8 9.8 -370. 1622, 2148 :
s .S 31a.0 ~<.7 1171 S4.6 -55u, 1622, 2145 i
E 5 310, o2 2.7 8.5 69. 1622, 2245 ;
34 5 ux1.1 3.1 4555 109.3 662. 1622, FL ) i
5 oh Sl -8 AL P4 Q2.2 -5%. 1622, 23,9 :
s o 4. ) IR1es 92.3 ~10C. 711, 23.2 :
25 oh uzR.R .0 1851 1.3 -49, 0. | 227 i
E oh 531 -e? TWlen a5.7 -181. 1822, 2346 H
s o u2a.1 =11 ALER 0.3 -269. 1422, 2304 i
X oh 4p0,7 “2.u 257.n 45 -37A. 1822, 2304 ;
= o 62%1 -1.5 211.2 700 «520. 1822, 2343
e s a3n.n D 82,5 2.0 -uf, 1622, 23,9
e
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TABLE XXIII. DATA SUMMARY FOR CONFIGURATION FWP1H3
TEST CONDITIONS TUNNEL BALANCE DATA ROTOR UATA
M | qPSF | «,DEG | L/ FT? £FT2 | PM/QFT® | N,RPM | fo FT°
2 5946 -8 348.2 6440 7. 1422, 1646
.2 59.8 3.0 815.8 73.5 327. 1422, 1649
.2 59,7 Sel 47644 844 557, 1622, 17.3
.2 6040 7.3 $35.3 97.7 8p8. w22, 17.5
o2 59,8 9.4 589.6 1136 1027, 1422, 17.4
o2 59.1 8 349,7 63.9 83, \u22, 1646
02 5944 8 38R.0 634 78, T1l. 1646
2 $9e4 .8 387.2 63.8 79. 0. 1645
2 6001 1.3 283.8 56.1 «-137. 14224 1604
2 5a,0 3.5 2014 4B8.4 «~307. 1422, 17,9
2 5846 -5,7 126.0 4S54 -835, 1822, 177
2 5847 =7+9 (381 ) 82.6 «546. 1422, 17,6
2 8.8 <1001 -80.2 3.2 -643, 1422, 1800
2 S8.4 =123 «117.9 86e6 =767, 1422, 1761
2 S7.4 -15.6 -280.7 5849 -1038, 1422, 1707
2 $9.1 N 332.7 601 79. 1422, 1646
o3 127.8 3.0 827.7 7649 350, 1s22, 172
3 129.4 S.2 8915 88.5 617 1422, 17,7
o3 128.5 7.3 55440 102.9 860, 1422, 17.1
o3 32842 Qs 602.5 11846 1065, 1422, 1744
o3 129.1 8 353¢6 6640 92. 182z, 1746
o3 13044 o8 38602 640 91, 711, 175
o3 128.3 8 352.0 692 101. 0. 1849
o3 12961 1.3 282.0 5649 -22€. 19224 1746
3 129.1 «3,5 208.6 5043 -32%, 1822, 17,4
o3 128.6 5,7 122.1 45.5 455, 1622, 1741
o3 12%.0 -7.9 39.0 435 -579, 1822, 17.3
o3 129.0 ~10e1 -43.5 43.4 -698, 1422, 1749
o3 129.9 «1243 «120.8 4742 -840, 1422, 1840
o3 129.1 -15,6 -238.6 §7.2 ~1084, 1822, 1764
3 128.8 .8 351.6 654 93, 1822, 1746
. 214.0 .0 367.0 £9.6 96. 1822, 17¢9
) Fa KXY 3.0 unles A2.1 331. 1822, 1746
.4 21645 5.2 403, % 93.8 619. 1522, 17,8
o 217.2 7.2 S53%.2 197.8 850. 1422, 17,9
o3 214.3 R N2 633 1'% 1822, 17,
ou 215.2 N1 36145 €05 99, 1. 1746
o 215%.0 ] 358.0 732 102 Oe 1840
- 215.5 ~1.% 2R6.8 S9.8 -125. 1822, 1del
3 21%.1 -3,5 2074 524 ~328. 1422, tbed
o3 215.& -5,7 1256 7.7 -874, 1822, loe0
o 215.1 ~7.9 870 a3.3 -60%. 1622, 17.2
.o 21447 .9 36640 703 126. 1422, 1843
.S 313.8 N 776 77.3 62. 1622, 19.¢
.5 3171 1.0 8501 an.7 296. 1422, 19,1
-5 324 18} 972} 155 4Su. 1422, 19,1
-5 35~.8 5.2 8Q9,7 3.2 503, 15822, 19,2
.5 35,8 1% S532.2 14,6 ~569. 1522, 19.%
5 L¥3 P 6P §31.% 11449 T42. 1422, 19,4
-3 317%.0 .Q 375.1 T7.7 Se. 1622, 19,2
.< 31,1 .0 376.3 7.6 49, 7i1. 19.1
S Sl.o‘ - 37')'“ 79" 670 Oe 20.3
-5 LIPS ~1.3 29R.7 67.2 -183. 1822, 19,6
.5 317.8 -2.8 259.0 6246 -285. 1422, 19,5
.5 3. -3.5 216.2 58.2 -382. 1822, 1945
-5 8.6 5.7 130.3 52.7 =565, 1822, 19,5
.5 313.8 - 74,7 7746 s7. 1822, 195
- 42,4 ] 3A9.q9 5.9 -57, 1422, 19,6
% 3. PPN 2.0 4323 175 9ue 1822, 19,5
RS .7 .0 91,3 5.2 -22. 1822, 19,7
ok ['S L .9 hL LY Tieb -26e 7. 19,0
& ara.0 o0 195.6 22.2 =15, 0. 1649
o UPE -2 3uf, 3.1 ~148, 1622, 19,6
-h u23.3 =-1.3 N7 a1.8 -252. 1822, 19,7
o4 4,2 2.4 26%.8 75.9 -382, 1822, 19,7
ok 23,7 -%,8 2210 7.8 -508. 1822, 19,7
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TABLE XXIV. DATA SUMMARY FOR CONFIGURATION FWP1FR
= TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA
el
4 M |q.,PSF | a,066 | L/q.FT® f,FT2 | PM/q,FT® | N.RPM | fo FT
& 02 5647 9 378.0 65.1 51, w22, 11,9
k7 * 2 57.2 3.0 82648 7161 255, 1622, 1260
02 57.8 5.2 889.9 83.0 502, 1822, 13,6
2 02 58,3 7.3 537.9 93.8 707, 1422, 13,4
:‘ 2 58.0 Ge8 %98.4 112.8 958, 1422, 15,1
S . o2 58,1 8 355,9 6046 20, 1422, 1142
: o2 58.2 9 3606 6142 &3, Tit. 11,0
b 02 58.0 9 36245 67+6 58. O 18,1
- 2 569 1.3 297.9 5446 =174, w22, 1062
f 2 576 3,9 21648 472 «333, 1422, 1260
= o2 58,3 5,7 13%.2 8245 -865, 1822, 1142
> 2 58.1 =79 52.1 39.7 -573, 1622, 11,0
b 2 58.1 10,1 =286 812 =95, 1422, 1Ce2
2 58.9 12,2 «3107+3 842 -828, 1422, 10,6
x 2 57.8 15,5 2265 Shel «1056, 1822, 1060
4 o3 127.6 9 3674 63.7 31, 1422, 116
3 130.8 3.0 42848 T2¢3 243, 1422, 1244
=3 o3 129.1 5.2 50647 8649 531, 1622, 13,3
2 3 129.6 7.3 5677 10242 758, 1822, 18,4
& o3 128,3 9.9 6188 117.8 982. 1822, 1563
& 3 128.6 9 370.8 638 56, 1822, 11,6
b2 o3 128.7 ~1e3 2986 S%.0 =172, 1822, 11,9
X o3 12746 3,5 2192 876 =370, 1422, 1062
3 3 128.6 5,7 1360 82,8 506, 1422, 1060
3 3 128.9 7.9 51.5 803 621, 1422, 10,7
3 127.8 *10e1 3147 8049 o729, 1822, 10,0
Ry 3 1268,5 wi2e3 11109 883 =889, 1822, 10,5
& o3 129.0 «9 363.9 625 44, 1422, 1146
= 3 128.2 9 368.3 S4el 20, 711, 11,5
Tyl »3 128.4% 9 366.3 615 29, Ce 1065
R o8 2189 9 381.3 68.6 51, 1422, 1241
£ ol 217.9 3.1 48849 T95 268, 16822, 13,2
x N 9 216.5 5.2 51640 93.4 $37. 1822, 14,1
P ok 21849 7.3 565.6 103.6 781, 1822, 15.0
k o8 21%.6 9 377.2 67+9 §2, 1822, 1241
<4 ! 1) 21%5.9 9 37862 T4e0 59. O. 154 g
1) 216,77 9 37646 6801 48, 711, 1267 =
(X 1} 216¢2 o1e3 303.9 $8+5 =172, 1422, 1260 £
o4 21645 3.5 221.6 49.8 *366. 1822, 11,7 =
B N | 215.9 1% 4 139.2 45.1 «325, 1422, 1142 3
3 N 219.8 =79 53.2 0.2 =655, 1822, | 1047 2
3 : . 218.7 9 378.9 68.1 S0, w22, | 12,9 F
3 ] 32246 o9 28049 78.9 7. 1822, 1460 5
2 oS 321.9 31 456+6 9%el 332. 1822, 1844 =
£ o5 32149 Nl 877.7 101.3 875, 1422, 14,5 2
g . 5 328.9 5.2 $03.5 107.7 595, 1422 | 14,1 2z
3 oS 322.4 6+3 54601 118.3 768, 1822, | 18,2 3
i 3 321.3 .9 372.3 81.0 95, 14822- 1246 kS
3 32041 9 e 80.8 73, 711. 1249 k>
: . oS 321.¢ | 9 368.8 78,5 87, 0. |13, z
N 322.% 1.3 295.7 68.8 -173, 1822, 11,8 Z
|5 3 32043 28 2%9.8 6%e¢5 .2“. 1822, 1166 2
5 3 32047 3,5 219.3 60.0 =391, 1822, 1146 KL
ke N 32043 8.7 13746 5247 -568, 1822, | 1047 g
k. S 322.0 9 370.4 80.6 69, w22, | 13.8 £
5 6 | 2. 2.0 §29.5 1015 173, 1822, | i6en E
6 8312 9 382.0 95.6 73. 1422, 15.0 %
 "5g 6 430.6 9 381.7 95.9 23, 711. 12,5 3
e o8 832.9 ) 383.2 103+2 37, 0. 19,7 4
%
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TABLE XXV.

CONDITIONS

DATA SUMMARY FOR CONFIGURATION FWPoBLCF ¢

.

TUNNEL BALANCE DATA

ROTOR DATA

e,DEG

u FT

L/g,FT?

Dga 8.FTY|

Dexr /9 FT?

Dgo 7a.FT?

PM/q FT?

N ,RPM

fan: FT¢

o5
-3
=3.%
-3.7

Ty

]

PR
Y
o

el

S0
5.2
S.1
5.2
9.1
5.0
$.1
5.1
5.1

5.1

(RPN
RN
390.¢
DAV
slo.d
5761
chial
LY
ERTN
3B,y
a.C

P 1T
521

Y400

53.8

8.0
€3.L
Es.7
Bs.7
5.9

e

M3~

81,4

SRR
E3 13-
=ly s,
-t B,

1%

.

.
| AN
ol
[CISAN
PUPAN
1620,
woe
zo.

T

k22,
1b0z,
620,
k22,
islz,
iz,
i,
1622,
122,
b2,
1422,
1822,
e Tarigs

1Lz,

thae,
14,1
Lot
i,
S0y
.t
5.8
1.9
16.¢
i
lb, b
L.k
18.6
16.%
9.8
v. 8
6.5
6.0
9.0
3.0
-9
9.3
9.3
15,2
13.0
8.0
2.9
8.6
10.%
#.3
9l
9.2
2.5
8,2
3.0
-.1
8.k
6.4
8.8
10.€
11.4
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e
w
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TABLE XXV - CONTINUED

TEST CONDITIONS TUNNEL BALANCE DATA ROTOR DATA

M |aPSF| a,DEG, FT? /9. FT? Paa/aFT I0exr /0 FT° Do 7a.FT [PM/, FT] N RPM [ta) FT°
R BPY- NS 5.3 .G 935.9 Ll 1l Ll (SN PN b
Kl ¥R ) 590.6 1214 7w LTk L, e, “1.¢
3] 1.3 R .0 391.8 8.9 84.5 86,3 l. e, 1.t
30 1Tt K .0 39¢.8 8L,7 84.7 [ “, 711, 210
3] 1.9 o 0 187 .4 83.% 83.5 83.5 s, 0. 10,4
Jf 1.2 -1.3 .0 318.8 Th.L Th.1 il DTS 1402, 20.9
.31 128.3 3.6 .0 236.7 [} (138 €4, " «98. ez, 14.6
A 1219 ] =5 .0 149.8 57,2 7. T i, wr2, 1.1
.3 SU N [N 390.4 ti.h (1) N s 1oL, JUN]
31t 9 6.6 38k.2 YR €0.1 5.9 3, lei2, 16,4
.3 t2r.2 3.1 8.6 ©€3.0 73,3 Ta. 153.7 40, 1422, 18,2
.3 ] 127.8 5.3 8.¢ 53:1.2 83.4 85.9 116.7 TGN 22, 19.8
.31 128.4 7.6 8.6 $56.7. 39.6 102.1 133.5 584, ep2. 21,

.3 128.3 .9 8.6 383.¢ $8.3 €0.5 1.3 -58, b0z, 17.1
.3 | 128.8 .9 8.6 385.0 58.0 €3.5 3.3 -4d. 711, 15.3
.3 | 128.3 ¥ 8.6 3%.6 $7.% £2. 2.8 -Lé. c. 12.5
I [ Y -1.3 8.6 21k.8 9.2 51.7 8z, ol N 2. 13.9
3] 18,0 -3.5 3.6 232 40.6 1'% 193 T3 b0, 122, 12,1
.31 126.6 5.6 8.€ 1673 35.5 8.4 €5.2 <58, 1L22, 111
.3 126.7 9 8.€ 187.3 8.3 €0.5 91.7 46, 122, 1,6
3| 1234 .9 9. 377.1 2.l Su.7 87.9 . 1kga. 12,4
.31 120.9 3.3 2.0 b5h.7 €2.7 ©5.3 73.% 27%. z2. 12,6
L3 ) 123 5.2 9. 51k.5 T3,k 7.2 109.1 5LS, 122, 11.9
. | 21k.0 .9 .0 Lo:.5 3.8 e7.5 87,2 22, 122, 23,4
L o21k.2 3.8 N «73.0 126.7 19,7 166.7 LS. 122, 2k.9
A 21 5.2 .C 526.7 117.3 117.3 117.3 180L, .22, 26.0
M o21s7 .9 .0 399.3 86.7 86.7 g€.” -26. k22, 23.h
) 21501 9 .G 406.0 | ar.c e7.2 87.2 =43, T11. 3.4
A o21609 1.2 N bOb. L 86.5 86.5 8¢.% -39, 0. 22.6
] 21k ) ell2 .0 2b.9 7%.5 75.5 75.5 =192, 1622, 22,3
] 21307 3.0 .0 2482.8 66.4 €6.4 NCTRS -357. 122, 21.0
L] 2188 =5.6 . 156.9 58,5 58.9 £3.9 -5C7. k22, 19.9
Afo211.8 1.0 .0 bOi .8 88.2 83.2 88,2 -28, k2. 23.0
| 21100 1.2 1.1 3.2 Th.5 75.6 7.8 -15, 1L22, 16.8
A o211 .9 4.5 379.7 58.¢ €0.9 9c.5 9. 1822, 10.5
A o21r.8 3.1 8.% ks7.8 €5.6 12.% 102.1 363, .22, 9.0
S| 21802 .9 8.5 386.3 57.2 €c.: 85.9 .. 122, 12.2
L f o212 3.1 8.% u62.8 €8, 73.2 01,1 2. 1.22. 11.7
| 2229 5.2 8.5 522.1 82.5 es.3 115.2 1€75. .22, 10.5
Af 2122 K 8.5 395.6 8.0 6.9 50.7 7T, k22, 1.2
4] 2158 9 8.5 381.6 A N &AL . 135, 9.
R -3 U R 8.5 181.8 55k $4.2 ge.1 3. C. e,
A o213.8 -1.3 8.5 308.7 LT.G 9.8 9.7 -Ple, 622, 2.5
A ] 2123 -3.L 8.5 233.4 33.8 .1 T2.6 anll 1e20. 13,8
L2130 ) -s” 8.5 16,7 3.5 7.3 . €7.2 <67, 1e20. 13.9
5] 220.9 . 8.5 3872 8.2 (3383 9%.% e, 1822, 11.€
& ] 215.8 5.2 8.9 510.6 81,2 R4, pOE N pLES el a.¢
51 uT.. .o e} 8.7 9.2 %.2 % - £, L2, 23.%
.5 | 318.2 3.2 .0 Lok, 2 11e.7 130.7 8.7 ?5¢. P> Ja.9
5] 318.. L2 .0 526.1 117.3 137.3 37.3 21, k22, 25.7
.5 { 319.5 5.3 .0 $59.7 12€.% 126.5 126.5 WTh, 2, 26.%
.5 1 317.7 1.0 .0 L15.6 95.2 95.2 9%.2 -5, 1h2z. L0
.5 | 8.6 1.0 .0 L16.2 95.3 95.3 95.3 -30. Til. 23.9
.51 317.1 1.0 .0 L1%.8 96.1 96.1 9€.1 =16, 0. 23.%

[y

r




TABLE XXV - CONCLUDED

CONDITiONS

TUNNEL BALANCE DATA

ROTOR DATA

- —— - AL\ o G DO e

a.DEG If, FT2 |L/q.FT? |0g /4 FT*Ppxr /a.FT° |Dgg /0, FT? N.RPM [fg, FT°
-i.2 .0 332.0 81.6 81.8 81.8 1422. 23.2
-2.3 o 29%.1 17.6 7.6 77.6 122, 22.5
-3.4% .0 2467 72.7 72.7 12.7 2. 22.2

1.0 .0 ur.l 96.1 96.1 96.1 1L22, 2L.0
-1.2 .0 358.9 94.0 3.0 9%.0 1522, 2L.0
-1.2 .0 359.9 9L.L oL.L 9Lk 1422, 2L.L
-2.3 .0 309.1 90.1 $9.3 90.1 122, 2L.0
-3.% . 63.5 8s5.0 85.0 8s.0 1L22. 23.7
-1.2 .c 359.5 9.5 s GL.s 15822, 2L.7
-1.1 .. 363.2 92.9 93.8 9L.5 1L22. 23.3
-1.2 2.0 356.4 91.2 92.8 9T.k 122, 22.1
-1 2.0 35L.5 91.0 92.5 97.2 1%22. 22.7
-~2.% 2.0 3c5.2 83.2 aL.8 89.L 1522, 21.9
-3.% 2.C 262.5 8.2 5.7 2.9 1L22. 21.%
-1. 2.0 353.2 91.5 33.c $7.7 1k22. 22.9
-2.2 3.7 k1X-351 £9.3 91.5 101. 1822, 21.7
-1.2 5.% 360.€ 88.6 91.L 167.2 1L22. LS
-1.2 5.k 357.7 83.2 21.¢ 126.8 711, 24.5
-1 5. 358.9 e8.9 91.7 107.5 . L7
-2.3 S.% 3:13.€ &c.3 &3.6 93.% 1L22. 23.9
-3.% 5.L 266.5 7.0 76.8 92.€ 1522, 23.%
-1.3 5.4 356.1 §7.% 90.2 126.9 1522, 2s.6
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APPENDIX II
PYLON AND WING ROOT PRESSURE COEFFICIENT TABLES

A )

N A

R VA R L R e SO e, .
2 o < Fyr e S ety AN B

TABLE X¥XVI. PRESSURE COEFFICIENTS MEASURED ON CONFIGURATION FPy
AT VARIOUS MACH NUMBERS AND ANGLES OF ATTACK
() M=0.2, a=-kL.2 deg
* YLON AND INSERT
STATION CUT (DEGREES)
INCHES [ ] 30 L 3.1 60 80 99 100 120 135 150 180
1640 «753
14,0 «e071 191
=105 o137 =4192 =126 -o 007 166 .
-6eS ‘0206
=60 *e218 «¢198 <,198 =183 2e203 =,207 =e1g87 -.178
=30 o152 =,151 =153 o163 189 «,157 =.178
«1,5 ~e168
0 *el28 =,152 <3170 189 =,155 =123
1.5 -e 21l
2.0 =206 ~e2184
3.0 «e096 =,13% «e359 =¢IN7 <=e3u49 ~e112 =099
I Gef) 0126 =¢20%
.’ Y 5.5 o027
7 f 6e0 «e056 -e005 072 +081 <017 ~a069
H 8.0 -aN20 +019
} ! 9.0 86 =092 ~e017 el =,003
N H 10.0 =4075 =103
! 12.0 ~p16B =175 -e183 -s179 =.185 «el53 =,157
5 , 160 - 198 «.196 -e173 ~e202 186 ~e168 <,161
= 2040 047 =e 051 -e025
ks TABLE XXVI - Continued
= (b) M=0.2, a = 0.0 deg
PYLON AND INSERT
< STATION CUT (DEGREES)
B3 INCHES [\ 30 &S 60 80 90 100 120 135 1S¢ 180
& . «=16.,0 «739
\. ! - -l8.0 -e024 «148
= ! =108  «.101 ~.161 «105 -.080 «e151
2. L 1Y) =-.225
650 *e17h «elS]l <, 153 <180 =el82 =197 =e169 =,131
=3 «3,0 *e99 «,130 <131 ~e16% =el71 =135 =125
~ . 21.% “s 16N
5 0 *eN99 «,122 <4160 *e179 =,131 =.106
£ 1.5 ~e20%
P 240 ~e231 -¢229
< 3.0 78 «,153 =339 «.A55 =316 o096 <065
5 8N -e136 -.209
5.% «01ly
2 6.0 e 8? 031 090 «090 «00% - 058
iy 8.0 N Tt <005
; 2.9 -, 068 <068 <M1 «e079 «=,077
- 1040 =+06R «s097
= 12,0 “.139 «.153 o159 -e187 -e161 =e133 ~=,184
5 16.0 aylBh 1S =151 -s149 =159 «el39 =,15%
Z 20.0 -e029 =018 -eNp2
127
2
)
ﬂf
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TABLE XXVI - Continued
(¢) M=0.2, a = 4.0 deg
PYLO't 1NN INGERY
STAYI™N CUT (DEGREES)
INCHES n in 45 60 Ag Q9 100 120 135 150 1R0
«16¢1 729
-14.0 -e109 «090
=155 -eiGn  =e17R8 -e134 -e140 -e170
=65 ~e279
=ho? =187 =155 -,162 =.202 =e202 =,201 ~e181 ~,14F
=3.0 130 =,159 =165 205 =e179 =,145 =e143
=15 ~-e1Q2
n o128 «,166 «.194 =e181 =,152 =.139
1.5 =218
2.0 =e256 2232
3.n o109 =,193 o340 <345 =,313 o143 ~.099
Ge0 ~+187 ~-e238
€S LbE]
feN -e181 -« 085 «067 «061 =036 -+ 088
%.ﬂ ‘onul -0005
e «o"BS  =0100 «101 =e105 =,197
101 =+081 -+100
12.9 o163 =193 -e163 =140 ~e163 =167 =,1806
) L =206 =~o216 -e149 -e140 -¢151 =e171 «.196
206 - NUS =e020 =0 023
TABLE XXVI -~ Continued
(a) ¥ =0.%, a = -k.2 deg
PYLON AND INGERT
STATION CUT (DEGREFS)
INCHES 0 30 45 60 8p 90 100 120 135 150 180
=160 «737
140 -oloa «170
«10.5 “,186 =,252 ~¢185 o QA7 ~.200
o6eS =277
*6e0 ®, 274 =,203 =,214 =206 ~e227 =270 =¢258 =,236
=30 =186 =,195 =226 =+230 -4 =~,214 =,219
1¢S5 -,238
[+ ] ..167 202 =¢239 253 =,219 «,185
1.5 o282
2.0 "0326 -e307
3.0 ~129 =,196 «e835 = kb1 =,u17 =181 =,148
40 =e186 -s2uy
5.5 076
6o =¢N97 «+053 <028 «036 =.016 ~e125
8.0 *e061 028
9.0 o121 =,125 =.053 =e168 <=,152
10.0 -ei1lG .ol
1240 =206 =,217 =224 =210 -e218 o218 =,235
1600 -0237 -.2.9 -0217 - 240 ".232 -szb -.222
20.0 -.091 =089 =086
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=
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3
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&
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N
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=
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=
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=
e
4
3
]
&
k4
&
2




TABLE XXV1 -~ Continued

in Bawatapg s
'd@‘""“

(e) M= 0.k, a=-0.1deg
PYLON AND INSERT
STATION CUT (DEGREES)
INCHES 0 30 4S 60 Q0 120 135 150
=160 «729
=14e0 090 «106
«10.5 2,165 «,255 o182 -, 145 =21l
“6eS -o314
=60 =266 «,202 =,212 =.250 =e2U0 =265 =256
*3.0 =, 188 «,196 =.222 -+250 o254 =217 =.215
L3 Y- -e287
b) e17¢ =196 *237 “e271 «,228 <=.188
15 =e290
200 =e319 =303
3.0 o149 =,213 =e 4458 =e193 «,168
4.0 =212 o280
5.5 «¢ 050
60 -e112 -e091 -s 064 -,138
Ae0 =e079 =048
9.0 =128 «,135 o032 =173
10.0 o127 =151
120 =211 =,230 =9226 =o206 -e222 =225
16.0 o261 «4il =-o211 =223 o228 =4280
2000 «,090 =+076 -,088
TABLE XXVI - Cont.nued
(f) M= 0.k, a = L.l deg
PYLON AND INSERY
STATION CUT (DEGREES)
INCHES L] 30 ()] 60 8 90 120 135 150
=160 «732
*14.0 =057 «058
=105 =e132 =,239 -0187 o187 -0208
*6e5 =339
=6e0 o288 =,194 =,210 =.259 =282 =,2u9 =,2u4)
=30 *el72 =,199 =.232 =-.201 o235 =,21% =.211
1.5 - 254
] =166 4206 =249 =255 =,225 =.19]1
1.5 -,285
240 o327 -e293
3.0 el =,246 o429 o216 <=4168
440 233 4297
5'5 o047
6.0 -o118 ~e120 -+080 ~e146
8.0 -+ 086 =045
900 -.119 -.136 -0035 -.169
1040 -e122 =138
1200 =,205 <,232 -e221 -e191 -e203 «0220
16.0 =267 «,2563 -e191 -.18S -+1088 -,228
200 =.N75 =086 -«077
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TABLE XXVI - Continued
g (g) M=0.6,a=-b.3de
H PYLOY AND INSERT
STATION CUT (DEGREES)
k> INCHES 0 30 4s 60 a0 90 100 120 135 150 180
S 1640 71
% «i3e0 -y 168 +150
3 o10eS 255 «,.350 «e250 e 1845 -e261
E =6eS -,338
i ®6.0 352 «,280 «,285 =325 o282 #,319 2,325 =,305
*3.0 =250 =275 «.289 o294 =303 =,285 «,285
B =1e% ~¢302
0 =e22]1 =279 <=,30% =e310 ~,286 =~.248
> 1.5 -e3hy
33 240 e%09 o364
£ 3.0 ~, 195 «,260 =523 =,565 <=,499 =239 =.214
;' 440 -o 208 =336
b 5.5 =089
640 - lt3 «s093 =,023 =018 «.076 1?5
=3 8.0 o104 =071
A 9.0 =167 =,188 -+ 098 =208 <~,205
Y 10.0 =166 e 204
e 12.0 271 «,290 -e2990 -,291 -:292 *e277 =302
1 1640 313 «,318 *¢300 -.320 -¢318 =298 <=,308
-‘i 20,0 -e182 -7 o137
<
5 TABLE XXVI - Continued
£
bl
L (h) M=0.6,2 = 0.0 deg
PYLON AND INSERT 4
2 =
3 STATION CUT (DEGREES) k!
s INCHES 0 30 s 60 80 90 100 120 135 1%0 180 2
> 1640 «769 z
B3 U] eol2n <095 3
e «10.5 =235 =322 -e250 -e193 257 =
’ =6eS =.385 g
s 6.0 .34l -02’3 -.265 =322 ‘0295 -y 322 -0311 o287 3
=340 —e250 =4260 «.28% =309 “e303 «,283 «.278 ;
KS -105 -0316 -;‘z
o : 0 =220 =,269 «¢306 =319 «,290 =,288 %
.’ 105 '0351 =
oy 240 - 806 -e357 - &
g 3.0 -e200 =.288 *e512 =e540 =,497 ~a265 =226 3
%0 - 277 -e358 R
3 SeS : -.076 E
i3 60 o156 =131 =.0a4 «,046 =,119 189 §
b 8.0 ~+105 =083 g
: 9.0 =177 =,180 -.089 222 -,212 S
3 10,0 9170 -9200 s
g 12,0  =.268 =.288 =.289 =274 =291 =278 =316 %
4 16e0 =381 ~,329 -e282 -.288 -e296 =299 =315 g
z 2n.0 -.130 -.130 135 3
“u a
o Z
o ~
[ 3
I’" 130 §
E
T 8 < em z
£
2
S g
. 3
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TABLE XXVI - Concluded

(i) M=0.6,2 = k.1 deg

PYLON AND INSERT

STATION
INCHES 0
«1600
=140
=105 -,189
=6eS
-600 -03‘5
=340
1,8
0
1.5
200
3.0
400
S$e5
6e0
840
900 -.‘57
100
12.0 -3 258
16.0 -y 382
2040

30

=093
-¢307

=254
*e227

-e222

-, 206

-e151
-.180
-.300

=330
-e122

CUT (DEGREES)

&5 60 80 <0 100
«778
«050
o251 =-e231
o394
*, 264 <«¢314
=, 248 <4273 =.310
=.306
263 =300
-e335
=e391
-,.313 w77 =506 =487
=291
=+088
=e156 =,051 - -, 057
-¢113
=061
=161
=.280 =243
=262 o246
-0097

120

-e 247

-.289
=e302

=314
~e369
=379

o137
-+097

-e19%
-e272
o254

135

-.321'
-e263

=271

-,272

150

=¢291
-e268

286

- 2%

=188
-e215
2

-e29%
~e112

180

-,259

-e211

-.328
=316
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3
?3 TABLE XXVII. PRESSURE COEFFICIENTS MEASURED Ol CONFIGURATION FP2
£ AT VARIOUS MACH NUMBERS AND ANGLES OF ATTACK
5 (a) M= 0.2, a = -4.3 deg
i PYLON AND INGERT
B STATION CUT (DEGREES)
: INCHES 9 30 4% 60 80 a0 100 120 135 150 180
A ; «16.0 «623
B : *14¢0 =,11q o 0U7 «el?8
. 10,5  ~.258 <248 -e202 -e212 -e218 0258 =,241
B 6.0 =233 <,267 ~a260 ~e258 -e262 0282 =,247
«3.0 “e189 =,179 =.186 «.156 “elT5 «,171 =.185
; *1eS 166 o133 e 180
E 0 - 145 =,125% ~127 ~.128
1.5 -e140 -.131 124
By 3.0 =, 157 «,148 =,152 o131 *el33 =,131 ~oi47
4.5 - 157 - il
640 o189 =4177 =4194 -¢158 o167 «,173  ..160
2 7.5 -, 181 -ol?5 «+160 -e173 -e163
5 9.0 642 =, 157 =+190 -.188 “el7l 152 <,150
N 10,5 -e170 o202 =206 =y 158
Fit 12,0 =170 -,208 -e221 235 -e225 ~e184 =,173
’.600 -.180 -o24) 9269 260 ~y24l ".173 =156
H 2040 -.126 -2 090 ~e116
=
2
3 TABLE XXVI1 - Continued
‘: {(b) M =0.2, o = 0.0 deg
PYLON AND INSERT R
& §
3 STATION CUT (DEGREES) 2
S INCHES 0 30 4 e 80 9 100 120 135 1S0 180 §
% 1600 +596 . 3
b =140 colln =004 o162 E
3 105 =287 =259 -e226 «e263 .87 o282 «,227 Jg"'
2 *6e0 o236 «,282 -e273 -2l 274 o278 «,237 q
% . =30 - 189 =,169 «¢175 -s161 =el77 <,167 =.178 =
34 1S -e153 -.136 o153 ]
3 0 eeltl =,133 o123 0128 . §
" ¥ 15 -, 139 =123 -el3h 2
3 3.0 1855 =,140 «o136 134 o131 =,125 «4139 5
3 §eS -.155 o160 3
3 640 <0189 =175 =.169 -.148 ~0160 =,165 =4179 b
E> 7.8 -,176 -e163 156 -e167 -l TS g
= 940 J708  =,157 1?2 -.185 165 -el7l =,183 Y
10.5 ~.168 =178 -.189 .77 3
1240 =4205 =199 *+209 -.226 -e215 196 =,165 =
e 16,0  =,211 =.232 -.238 -.226 ~e21? “188 «,173 3
2 2040 ~e122 . 068 - 086 5
| % %
3 2
=3 ¥
E: 132
5
4
S
By
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TABLE XXV1! - Continued
(c) M=0.0, a= h.0 ¢z
PYLON AND INSERY
STATION CUT (DEGREES)
INCHES 0 30 45 60 80 90 100 120 135 150 180
*16.0 2606
14,0 -, 065 -4087 ««135
*19.5 -,183 «,228 o247 =314 =270 «e236 =,176
=640 =202 «,257 =297 =306 ~e297 o280 =,233
=340 *ei83 =,182 <«.185 =.166 =199 @174 =,188
=1,5 - 154 s 146 -e158
0 ~l4S =,130 =128 «.126
1.5 e 186 -e136 e 13S
3.0 *e167 =,161 =.128 =134 i3l o170 =137
45 - 16?7 o146
60 *e183 =,176 ~«.185 =163 «3%68 w,161 <165
7.5 -, 175 -e157 =153 ~e157 «e176
90 943 «,165 =180 .72 ~+153 ~olllh  ~,182
10.5 o177 -+186 ~«183 9157
1240 ~e198 ~,215 -207 215 «e207 «¢180 <=~,185
1640  =.209 ~,251 ~4219 -e192 -.190 1172 188
£0.0 -,110 =e0u4 «.081
TABLE XXVI! - Continued
{d) M =0.4, 5 ==%.2 deg
PYLON AND INSERY
STATION CUT (DEGREES)
INCHES 0 30 Qs 60 80 a0 100 120 135 150 1R80
«16.0 +638
aly.n -, 152 «038 -e 20
=105 -,294 ~,286 -.222 =251 -.243 .27l «.282
obof -, 264 «,292 ~e293 -, 285 286 =e308 =.275
«3.0 ,208 =,209 =208 -e192 ~e207 ~ 199 <,202
«leS -.170 ~e166 -+169
[/} -, 156 =.160 =156 =,141}
1.8 - 15% o160 -e130
3.0 e, 181 «,180 =173 ~e165 ~e157 2,159 «,15%
(Y% -, 181 177
600 o210 =,216 =.22% - 197 *e207? =,205 =197
7.5 -0200 -+206 ~¢203 -+200 =201
9.0 672 =,179 - 226 *e226 -e209 ~e184 -,193
1045 -.187 -e223 ~e232 ~s19%
1240 -,189 «,230 »e251 ~.256 e 2062 “s218 =,196
16.0 *e203 «.263 ~e293 o295 0267 o215 =,19%
2040 ~,138 =e116 -+130
135
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TABLE XXVII - Continued ;
(e} M=0.4, o = -0.3 deg
]
PYLON AND INGERT 2
3
STATION CUT (DEGREES) : i
INCHES 0 30 4s 60 80 Q0 100 120 135 150 180 -
«16.0 «617 3;
14,0 -o123 =021 ~e173 %
=305 o284 #,281 e 255 -,299 =268 «.26]1 <0238 *
*6¢0 =,272 «,299 ~+308 -,310 =301 4305 ~,281 i
«30 3219 =,217 <=.219 =199 =205 =,202 ~,201 3
1.5 -, 184 =176 -e167 %
4] 162 =,165 o151 =0186 2
1.8 =163 =168 c=e 185 ;
3.0 o, 186 =,18¢ =.178 -,168 *olSh =,156 =154 K
4.5 -.186 ~+193
60 213 <=,211 =223 =e193 =el9l «,200 <«o214 H
TS -e208 -e207 -e195 -e205 =212 3
9eC «802 <=,1820 -e214 =e225 -e201 =e207 «,213 Z
10.5 -e191 =212 - 217 -e209 3
12.0 =224 =,230 - 238 =257 o240 227 =,218 H
16,0 *, 200 «,269 =278 *¢259 =251 o228 =,216 %
2060 -01“1 ~s 086 -e134 "j
E
;::
i
TABLE XXVII - Continued g
(f) M=0.4, a = 4.0 deg ¢
1
PYLON AND INSERT
STATIOM CUT (DEGREES)
INCHES 0 30 45 60 80 Q0 100 120 135 150 180
*16¢9 «613
=18.0 -.075 -e077 -ellt9
=105 209 <«,2u6 -e278 - 3044 =e29% =289 =,197
=GeN «,225 =,280 -e 325 -, 325 =e313 o298 =,2uS §
3,0 o199 =,206 <«.213 =207 =216 =,20u4 =,207 . :
13 168 =181 =e167 .
0 o150 <«,155 =157 =145 R
1.5 o143 -e163 -yl
3.0 *e17S =173 =167 -e172 *9153 «,156 ° =¢163 :
4eS -e175 ~159 : ;
6.0 *210 =,200 =205 -y181 *188 «~,200 =185 ;
75 o203 o184 =185 o186 o190
9.0 «755 «,171 «9197 =202 -9192 o185 «=,20% :
10.% -, 183 *e200 194 -.188 J
12.0 .22 =223 -e215 -e223 «e217 =212 =o218% :
1640 -,229 =, 281 - 2404 =, 216 =228 -e206 =,228
2040 -e128 - 060 -ellly
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TABLE XXVII - Continued

(g) M= 0.6, a = -u.6 deg
PYLON AND INSERT
STATION CUT (DEGREES)
INCHES [} 30 45 60 80 90 100 120 135 150 180
=160 +676
14,0 -,202 «023 -e282
1065 =,383 «,358 -e283 -ye295 «e303 =320 =,343
840 ©e332 «,377 -¢351 -¢355 =356 =308 <=,3u8
3,0 ® 267 «,267 =269 -,235 «s263 ©,266 =.2%59
L 131 o226 -,213 -e 223
0 o209 «,209 =212 =.189
15 -e201 o213 =200
300 -.233 -.225 -e226 -, 214 -0213 -, 207 "0206
45 -e233 =281
600 ©,263 «~,280 ~.286 -e 205 =261 =,265 =282
TS =253 *9263 -.255 o275 =259
9,0 682 =,230 -e285 -e272 o272 =253 =,233
105 241 =268 =287 - 257
1240 4253 «,283 =e332 -¢328 =312 o283 =,2%58
16.0 =266 +.327 =e363 -¢358 =e338 =277 =,2%52
20.0 -,181 -.155 9193
TABLE XXVII - Continued
{h) M= 0.6, a = -0.3 deg
PYLON AND INSERY
STATION €T (DEGREES)
INCHES 0 30 45 60 80 990 100 120 135 150 180
=316+0 «660
=180 =169 =080 =216
=105 =337 =4339 =e399 =+356 -e327 «e316 «.300
=640 *e316 <,361 -e372 «+380 ~e 368 «e363 <=,325
«3.0 ®,256 =256 <=e250 =251 ~e262 =,252 <=,2%1
=1eS o221 =e216 - =e206
0 o194 <,198 *e192 <«.186
1.5 -,188 =218 -e1964
3.0 o223 =217 =227 =219 o212 =,209 =,210
[ ¥%.] -.223 -.228
600 ®e255 «,255 =270 =287 o286 =,264 <«.289
7S -, 248 o289 =e 233 «e250 -e2%52
9.0 o832 «.223 =259 “e276 -e2€0 288 «=,253
108 -, 218 255 -e270 «e250
s240 =268 «~,278 =231 ~+308 -e29% ©.288% «,268
16.0 282 «,328 =¢339 -,323 =¢310 =e283 ~,280
2000 -e183 =137 o186
135
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PARLE XXVII - Concluded

(1)

M= 0.6,

a = 4.0 deg

PYLOM AND INGFRT

STATION
INCHES 0
«16:0
«l4e0
«10.5 «,289
-6.0 -,299
-300
=15
0
1.5
3.0
4eS
500
TS
J¢0 731
10.°
1240 ~e272
16.0 -4302
200

30

-.133
-0320
-0355
-,260
-0228
"190
191
233
°0233
-.253
-9250
-e23%
--22’
e291
-,343
=175

ws

-e266
~e195
~e221
-269

60

- 3U6
-3
=-e2bu

~e229

=256
~e203
o261
o202
~e 284
~¢309

CUT (DEGREES)
RO 90 100

«661
-e103
-o03
-309
o258
-.220

=211
-e206

=236
-e238
-4256

-+291
-.268
=107

120

«e350
o387
269

-e207

=e250
=253
-e 248
-e253
=¢289
=e291

135

~+259
~.206
-,203
-o269

150

-s178
-«302
=377
=¢255
-s221
~e199
=.190
-e193
-e227
~e252
-e 250
-o28
=257
- 284
o291
=177

189

°02”9
o314

-e.261

o278
=298
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1
E . TABLE XXVIII. PRESSURE COEFFICIENTS MEASURED ON CONFIGURATIOX FPilio
3 ! AT VARIOUS MACH NUMBERS AND ANGLES OF ATTACK
'
- i
B ] {a} W =10.2, a= -4, ceg
S PYLON ANO INSERT
3 i
= : STATION CUT (DEGREES)
P - INCHES [ 30 [ 60 8o 90 100 120 135 150 180
5 =160 «68C
5 elhe0 -oilds «161
¢ L (1% -,216 =,229 ~e159 s 024 «e3168
2 -85 -, 054
: =60 «s279 «,238 ~,205 <~.186 ®el8l =252 =284 =229
. *3,0 ., 208 =,221 *e269 «.310 =e308 =202 «.258
x4 15 - 271
23 0 =261 =,318 <=.387 ~o#32 <319 «.2M8
; ’ P 15 -.838
2 H 2.0 «e500 -sliy
2 i 3.0 o211 =,295 «e579 <540 <,53% *,289 =.238
3 . 80 «s315 -+ 385
2 t 5,5 -y 256
ot t 6ol -lT? *e21i1 =17} o195 <0168 -e183
= : 8.0 - 128 «e126
s 13 9.0 -,169 0.‘00 -9132 «s187 «,379
b . 10,0 -yl «=e205
I 1240 248 ~,25% *.230 -,173 «e216 208 =,220
23 160 4252 =203 =e200 =225 -0 229 -s206 ~,233 .
; 2040 o1l 197 -9098 4
o e
£ &
7
=
&

TABLE XOVIII - Continued

0/

S g,

{p) ¥ =0.2, ¢

AN P .
SAD LINM O A o el 51 et argy

PYLON AND INSERT g
=

2 STATION LUT (DEGREES) 3
B INCHES 0 30 8s 69 80 90 100 120 135 150 180 g
Ex 1640 +668 b
e 180 -elds «078 3
= «10¢5  =.196 <+,223 o161 «.093 155 §
o 68 120 g
- el =259 =218 =221 =elON «2dTT =250 <4268 =,22% 2
4 3.0 *e232 *,227 =223 ~e216 ~e262 «,229 ~=.286 F
g =148 4255 3
= 0 ~e256 =.292 =390 o483 =319 =,282 &
3 15 -o 780 £
2.0 .89 =et79 5
S 340 225 «,316 ©e530 =559 =,532 «e309 «.253 3
S 8.0 -y 364 - 828 :‘g
B¢ S¢S o266 A
E 6¢0 =19 =e365 =.223 “e139 =192 ~.213 S
H 8,0 =119 -~ 184
3 90 1986 =,192 -.132 -e151 =4196
3 1060 -el?n -e2lD
: 12,0 =287 =,269 ~e252 -217 -e2u] =205 =,286
23 1640 280 <« 287 =s196 -201 -e230 o231 =,260
i 2040 -e110 -, 181 =¢100
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TABLE XXVIIT -~ Continued g

(¢) M=0.2, a = L.0 deg £

b :.s‘
3 PYLON AND INGERT %
3 STATION CUT (DESREES) g
INCHES ) 30 us 60 8o 90 100 120 135 150 180 3
f «160 «694 2
B =140 ~o093 «08S %
=105  =o153 =,213 -142 -.128 -e157 Y-
= -6.5 =122 ’%
br ©65e0  ©.288 ,213 <+,188 -.168 =e161 =,213 <0201 ~,196 g
e «3,0 =e208 =,192 =418) -01%6 0205 =218 «4220 3
s =1.5 =181 2
o 0 *e221 =,291 *¢372 0399 =,305 «.289 z
:’ 15 =+861 :'e
20 =458 -o490 ;E

3 ! 3.0 =,233 =,355 *,588 =,499 «,612 ~e321 =0218 é
e’ i 40 -+388 - 475 Z
k> ; 5.5 -e272 é
= 1 640 -.213 “e232 ~.184 “199 =,213 =e201 K
3 i 8.0 ~e186 =152 %
. ; 9.0  =,175 =,193 0126 «168 =,19% £
& } 1040 o148 =e186 g
3 : 1240  =,288 =,257 -e217 o172 -+199 o218 =,258% 3
< } 16.0  =.290 «,273 -e201 -.188 2193 ~e216 =276 g
; 20,0 "0122 -o102 o096 g
!
2 i z
. 3
TABLE XXVIII - Continucd 3
(8) M=0.4, a =-k.0 ceg E
PYLON AND INSERT
s STATION CUT (DEGREES) 3
INCHES o 30 “s 60 80 90 100 120 135 150 110
=3 =160 «707
2 “14e0 17 °145
= =105 222 <,283 o159 «e050 -e196 g
fe =6e5 =079 kS
o 5.0  =0299 =, 200 =,212 ~+191 20191 2,265 =257 w.287
& 3.0 ©e260 =4253 =277 -268 =e297 =.261 =260
% L ¥%-] -¢329 3
E 0 20267 =.343 =508 «olU77 =,362 <.284
4 los -,885 i
& 2.0 o535 ~.493 : g
Z 3.0 .e267 «,349 =609 «=¢515 =,645 “e381 =¢273 3
£ 4e0 4356 «¢500 E
v 5.5 -+360 ::
z 6.0 «e220 - 253 =.217 268 «4224 o288} E
= 8.0 ~e195 157 P
= 9.0  =,19% =211 =e154 185 =,207 3
E 10.0 «e203 -e210 3
2 12.0 =e256 =,263 =218 -e197 -e223 221 «.25€ 5
: 16.0 =267 «02%0 -e228 -+206 =¢250 o228 «,2%3 i
24 20.0 ~e126 =186 ~¢116 !
X ;’
e 138 {

“

=

=3 2

3

3 3

3 3

h -

5 ki

b/, ¥

% H

= H

i s

% %

(2> 2
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TABLE XXVIII - Continued

{e) M=0.b, a= 0.0 deg

PYLON AND INSERT

STATION CUT (DEGREES)
INCHES 0 30 L 3] 60 80 90 100 120 135 150 180
1640 «588
=14e0 =,151 «082
=105 w205 «=,275 -9162 «,099 -e193
8¢5 -e105
640 =290 «,237 =,208 <=.182 ©e169 =,233 «,253 =,233
3,0 o250 =,228 =219 o217 -e258 «,2u8 -,259
*1+5 -o287

0 o263 «.320 =ot34 «e501 =,365 <«,272

1.5 -.982

240 ~e531 -¢537

3.0 278 =379 =e619 <,%92 <=,596 =378 =0285

4.0 =+383 - 493

5.5 -.361

600 o225 =.302 <,230 o258 =233 0254

8.0 -200 =e179

9.0 216 =,220 -.172 o198 =,222

10,0 o214 o235
12.0 =279 <,303 =e231 -e216 -e 227 o282 =,286
1640 =207 =,291 =,200 -.204% o230 =286 =.235
2060 o126 -e119 =e120
TABLE XXVIII - Continued
{f) ¥ =0.4, a= k.0 deg
PYLON AND INGERT
STATION CUT (DEGREES)
INCHES 0 30 4s 60 30 90 100 120 135 150 180
=160 «682
=180 =121 <031
«10+5 o168 «=.236 *¢155 -e132 -¢183
=65 -e12}
=640 0266 =,211 =,18% «.157 =el71 =238 «,221 «,202
=30 =e2l8 =« 187 «,197 =186 =228 <=,2086 =,229
=15 133
] =255 =,316 <357 ~ed30 =322 <,268
1.6 -.896
2.0 =509 =880
3.0 -, 266G -.351 -.627 =615 -'615 -.351 283
Q.0 =801 =512
SeS5 =333
600 o283 =290 <=.218 o285 =255 «e270
8.0 0233 -e18%
940 208 =,228 -.182 o205 ~,227
120 289 -,308 268 -

. - - =255 - 216 =257 -2V - 0
160  ~.322 =,289 -.213 -9 218 s e
20'0 -.115 -',.1 -.log
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TABLE XXVIII - Continued

(g) M=0.6, a =-k.0 deg

PYLON AND INGERY

STATION CUT (DEGREES?
INCMHES 0 30 45 60 80 90 100 120 135 150 180
=160 « 737
olie0 -, 208 «136
: =105 =264 =337 =199 =069 =e218
== 55 -.106
¥ =80 *382 <=,288 <=,258 <,210 «e213 2,298 «,296 =,277
2 =30 =e292 =,269 =4¢290 -e13% o341 =309 =320
i,: =15 o322
f{ 0 -,339 =40 =814 *e566 =,472 -o 345
K 1S =e88]1
fex 200 o813 =¢595
> 3.0 =368 =.439 =e661 =¢654 <=.642 “:455 <=.370
b 40 o836 -9524
$ 5.5 =512
60 «.3G9 «e353 «,850 =882 «o3U0 -9 387
3 860 =e340 o341
F 9.0 =264 «,295 -e321 2270 =,286
o 10,0 =310 o314
£y 3120 =e338 «.330 =343 =264 =284 2% =,346
; 1600 317 «,276 «e267 =285 =302 o275 «,308
iy 2040 -,168 =192 o188
:
L TABLE XXVIII - Continued
S (h) M =0.6, a= 0.0deg
PYLON AND INSERT

STATION CUT (DEGREES)
INCHES ) 30 45 60 80 90 100 120 135 150 180
=16.0 o731
=1%.0 *e19n «067
& =10.5 =282 <,310 *.196 -.123 -e222
= 65 -9115
e =6e0 ®e335 «,265 «,221 <«.192 *el90 =,272 =279 =,286
B =3,0 o262 =260 ~=4222 o113 =e276 =o261 =o271
i «l.S -¢263
- 0 o338 =378 =471 =539 @422 «,337
1.5 - 985
g 2.0 658 -.618
=3 3.0 =364 = N63 *e735 =¢688 =,733 o457 «.370 -
—é 800 -e805 «e619
= S¢S =581
B 640 -, 311 ©e332 =.527 425 #4351 =355
E 8.0 -e318 -e311
& 9.0 =275 =,288 -,287 o276 =,300
£ 10,0 =308 =314
o 12,0 =e361 =,366 =e330 =272 -+318 o308 ~,358
3 1600 =383 «.306 =283 =237 =283 =287 «,334
s 2000 =209 -¢191 =.188
= iud
24
3
e
%
9
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TARLE XXV:iI — Concluded ‘
{1) M=0.6, « = U4.C deg
5] PYLON AND INSERT
5
i 2 STATION CUT (DEGREES)
=4 INCHES 0 30 4% 60 L1 90 100 120 135 150 180
H =160 728
> ! «34e0 -ol4p +023
B *10.5 190 <,281 «e190 =161 =219
=2 6.5 =e129
3 ! 80 w287 =208 =,207 =~0171 ®el6U =253 «¢234 =,229
2 < =3,0 =, 280 =,226 <0197 -o081 =e201 «,195 =286
Ex ' =1.5 =e130
B H 0 ©.315 =382 =.395 el =354 4,330
. 1.5 -1.077
i , 240 o642 ~eS564
bs: . 3.0 o379 =461 “e730 =,695 =,721 w447 =,382
3 40 -¢502 =661
3 5¢5 -ol4?7
3 6.0 317 =374 «.%66 -o438 ~e334 =¢358
3 8.0 -e331 -¢328
5 90 =, 275 =,4311 -,302 o202 ~,309
1000 *e299 =347
e 120 =356 <,38% *¢305 ~e28% =314 o330 ~,385
3 1640 382 364 -9263 -e239 =271 o328 «,396
"' 2040 o178 ~el173 =e16)
3
s
A
e -
3
L
\
]
‘3
-
3
k.
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2 TABLE XXIX. PRESSURE COEFFICIENTS MEASURED ON
e CONFIGURATION FP_F_ AT VARIOUS MACH
: NUMBERS ANRD ANGL%S“OF ATTACK

VA

i

() M= 0.2, a ==-b4.0 deg

LA

PILUY a) 1.4SExT

STaliou CIT (DEGRELS)
INCAES 0 39 [ty 60 80 Q) 100 120 135 150 180
=404y 686
s -leod olun 2%
p ~10,> -2:7 =292 P LL «110 -oins
-2, 59N
23 —e3ut =277 =239 ~.178 o7t = 257 =, 2%F «.28%
-3.C “e397 =516 =,810 o867 =,440 =, 345
“1.5
v =edl =005 =,067 627 =436 =3
1.5
<. -4067 -.567
' 3.0 ~a32R  ~.wce ~e323 =287
{ “ou -.421 -e375
2% 9.5 -o3u7
> 0,0 -e20% -.298 =,33% ~e279 =009 -.177
d.9 -+067 122
Yod LS VIR S T L] «015 -.101 =.11%
1u.0 -e107 -.147
v, 12.0 .24l =, 260 -e157 - 067 -,09% 115 =,101
e 10,0 =233 =227 -.229 -.158 -.197 -.183 =321
e 0,0 -3l =111 -.110
&3
b
R RIG4J FAIRING DAST
S HELGNT Kudve AZIWUTH (DE5) o NZFIReARD o 9CIRIWMT SIDE
%Y FuatLaee (1) k] w0 'L m 120 150 1A0 21n 289 270 00 330
W& 2¢30 ~1ehuS 2,871 =,T735 =,738 - 385 =816 =.556 =.651 =.92% =1,601
T o.lo 0973 @ SIA @1,28] ~1.084 =613 =396 .26 =272 =,410 =.63% =l,163 -~ M€
[z
ps

TABLE »° .. - Continued

(b) M=0.2,a = 2.0 deg

< PILUY aed ILSERT

E

E2 STATION CUT (DEGREES)

G €S a 30 L) 0 1] 90 100 128 13% 150 180

e 10,0 «673

b “le,0 ~o112 o187

b, -10ed> “elot ~e181 -.081 .058 -e09%

‘ -0 «5%

& -0.0 ~,282 «.237 =210 =.123 “e13% =220 =,2% -,227

24 =3 378 =49 = 786 =02 =, 399 =383

3 ~led

£ v D L I Y =522 =871 -.378

z 1.5

= 2,9 S o -e55%

2y L) e MUO = 8¢} .32 - 207

P .0 =338 =275

i 2.5 315

E: LI o219 262 =315 o279 = 0A1 -.1%

& .9 -.08% =072 .

>3 Yol 177 «.l10Y -.116 L3S LRSS { 1)

% 10,6 -e126 -e1%2

B 1240 ~e230 «o19% o213 -.222 ~.08% ~.078  =,158

v le.d 248 =, 23% -, 210 =159 -.179 «.1%3  =,120

ke <V -.117 =117 =199

B

>3

Ex

= NIGLY FAIMINT wASF

3

> +EIGnT Audve A2IMUTH (DE3) o OIFIRuaRD , MRTEMT SINE

e FUSELAGE (1.0) ] 10 6n a0 120 150 160 210 20 270 390 3%

3 3,38 “1.308 =.0851 ~.TAT - 788 o M1S =301 ~.619 <=.677 =,907 -1.800
[ 231 0902 = 399 1,382 =, 9%9 =587 = 371 <283 =328 =836 =.09" =1,08R =,.102

142
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TABLE XXIX - Continued §
=l
bl
(¢) M=0.2, a = k.0 deg 3
4
>

PYLY . AND INSEXT
STATIO04 CuUT (DEGREES) z
IMCHES n s0 “ 60 80 90 109 120 135 150 180 %
. 16,0 .698 X
=1%,0 =+077 <08 E
=1U.5 —eluu  ~,189 ~.J06 08 = 0A5 g
b 1T} +6 ,E
*0e0  =e2/6 =.200 =.107 <=,092 -e015 =173 <,210 =~,187 =
=3,0 “e347 =401 =629 =680 ~,372 -,208 F
: -1.5 ]
vt 'y =388 467 ~.66k 662 =467 =381 E
p f 145 %
Ex . 2o =739 -.660 £
+ : 3.0 =871 =403 372 202 §
b 4.0 -ou58 -.390 b
e 5.5 -.216 =
4 0.0 -.23? -.208 ~,473 ~e210 -,076 -.2n7 5
= d.0 -.118 -.099 =2
B 9.9 -177 =203 .013 128~ 101 &
s 10,0 o222 «,030 =
12,0 =,201 ~.235 . 187 ~.211 =.156 “e139 ~,17s &=
R 16,0 =314 =,189 -.267 -.153 o160 - 188 ~,128 3
2 0,0 =999 -.131 - #
> b
=3 =~
k> 2
4 RIGID FAIQLNG ORSF 3
fc X ]
5 t HEIGNT AsOVE AZI%UTH (DEG) , D=FORWARD o 90=RIGHT SI10E %
23 ; FUSELAGL (Iw) O 3 on 90 120 150 180 210 280 270 300 330 3
; ! 5.38 1,285 =730 =726 =,790 = 39% « 3T <.68% =.61& =, 752 =1.020 &
£ ! o.lo OTT =192 = 9% =1.132 =572 ~,812 «.163 =823 =868 =.98% =1,285 <361 5
2. e
3 2
4 %
o %2
% z
E: TABLE XXIX - Continued E
E: 2
s 5
k> {a) M= 0.4, o0 = ~k.0 deg g
3 5
3 2
4 PYLON AND INSERT ;
2 é
P STATION CUT (DESREES) Z
# INCHES ° 30 s 60 s % 100 320 133 150 180 2
5 3160 «T1¢ <%
4 18,0 256 <108 %
©10:5 208 =287 -.09% <093 -0107 Z
e ogeS «3% .§
2y 60 <38 =209 =268 «.103 “olif =e239 =e28] ~,258 E
f=; -3.; *852 <589 ~.061 ~e5S8 =087 <=.8lf 3
- -‘. -
E o “080 =i566 =757 ~iS5% =883 =307 g
R 3e 2
b 200 -T2 ~otlt 3
ES - 3.0 *,330 «,502 “e398  ~.316 &
L 80 329 9803 3
: S¢S =319 =%
> €0 261 289 =.3% 209 .13 231 A
. 80 *e170 ~e1l6 =
3 9.0 <19 *=,107 -, 069 o178 =190 x
= 1040 o169 ~182 z
E: 12,0 <287 =221 -a178 ~ayn -a128 173 -.188 3
B3 1840 <236 <.183 ~120% ~e187 ~e163 o178 =130 E:
S 20.0 128 119 o113 3
3 %
BT 93
gg 2.
% RISID FAIRING BASE b2
kx HEISKT ADOVE AZIWUTH (DEG) » OSFORWARD o 9O=RIGNT SIDE z
i FUSELAGE (In) O 3 © 9 120 150 180 216 20 270 390 330 .
s.38 21,660 =806 <= Y88 =TT <,338 o318 2,608 651 .79V «1.837 K
5 a16 10017 o891 =1.387 < 991 o539 <880 =316 =087 =576 =933 =1.321 ~.2%% %
3 3
3 ]
3
{
-4
z
3
%
£
E
5
E
&
]
E
-«Ii

K Z = -
NSNS 2

B Useaz sy
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TABLE XXIX - Continued 3

3

) - -

{e} M=0.4, 0= 0.0 dex i

PILL A INSERT 3

M

STallue CUT (DFGREES) 3

Par€s ° 30 . 60 80 99 100 120 13 150 180 H

=10.0 «705 w

14,0 -.129 .130 2

105  =,178 -,228 -.089 068 -.09% 4

-6.5 «657 ¥

0,0 =318 255 =.168 =.09] =.09% =.203 «,286 «,24% 3

3 3,0 “ U0 =,u77 =,800 = 780 -85 -, 382 2
= 1.5 4
2 0 —u30 =578 -.78° ~eB3N =507 ~,399 %
R 1.5 K
% ] -~ T4 677 3
B2 3.0 362 ~.406 397 - 314
\ %o -, 352 ~e392 -
P 9.5 -.381 g
2 6.0 ~.262 312 =.389 277 <210 -.252 E]
4 8.0 -a226 -.220 2
e Y.0 o197 ~,197 ~.109 o182 =.1Y5 %=
5 10,0 ~.110 -.08% 3
> 12,0 ~a209 ~.233 ~173 ~-.109 =.101 - 176 =,21% 2
2 1040 =252 ~,179 ~.257 ~.123 -7 176 =171 2
23 Vo0 132 ~156 1% |
’ Y
3

4 Z
2 R1610 FAIRsNG oASE i
3 HE1OHT ASOVE A214UTH (D£6) . 0:FUREARD » Op=RIeHT SIOE :
E FUSELAGL (3N} ] 30 o0 90 120 150 180 210 2s0 210 300 330 2
43 2438 1,455 <846 =.A25 =,802 -.4S2 o300 =.559 =,610 =,899 =1.839 i
v.16 10017 2,284 ~1.167 1,085 =579 - &S] =287 =300 =.576 =.73% ~1.248 =,306 i

=9 2
5 ;
2 2
- 3
E: TABLE XXIX - Continued §
: 3
e () =0k, = k.0 deg 3
b §
b PYLUN ALl INSERT
4 :
. STATYOw CUT (DEGRELS)
< INCHES 0 n =y 60 & 90  1of 120 135 15" 180 z
b ~16,0 .707 :
& 18,0 -.091 o8 H
T 10,5  =.137 -,186 -.00% .01% -.0% i
EE ~bed <631 i
7 ~6.0 =275 «,19] =.1e8 -.001 =017 -.288 =207 =.211 3
< ~3,0 —e3A8  =.qll ~,68% ~e631 =820 <~ 38Y 3
= ~led H
: 0 385 =500 =683 —610 =492 =, 387 z
59 1.2 N
= 2.0 -.752 -.701 i
b 3.9 =367 v —. 28 =325 ?
s .0 .32 -aa%? z
£9 9.5 -, 388 i
% 6.0 -.258 336 -, ~.326 =.288 -.283 H
8 8.9 -.212 - 3
4 Ved —ilve =,187 -.c80 ~elTe =174 g
i 0.9 .25 -.09% H
X 12,0 =239 =.237 -.164 .020 -.202 173 =210 H
ks lvev -2¢%  =.185 -.232 ~.180 -e2ln =176 -.1¥0 H
= €00 -.0R0 -.132 -.178 i
2 :
i H
3 :
i RIG10 FAIRLMG DASE i
23 nEIGHT AOvE A21®ITH (DLG) o OSFORMARD o 9OzRIeWT SIDE
z FUSELAGE fTi) O 39 60 or 120 150 180 210 2%0 270 300 330 ;
: 5.38 ~1.112 ~.782 ~.737 = 782 <3¢ ~e218 =623 =63 =865 ~1.227 !
o.le 1,022 =108 =1,013 =1,113 =.518 =088 <= 275 =,a81 =,532 =.670 =1,023 .0 :

1

: i
El

V3 :
| PR H
E: :
;
{

3
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TARLE YXIX - Continued
g, M= L, a= k.0 der
PYLON AND INSERT
STATION CUT (DEGALES)
INCHES 0 s s 60 80 % 100 320 3% 180 340
“1640 o753
: 180 ulls T
*10.3 230 ~277 o102 «006 -e110
L. 13- 782
“$e0 o309 ~.308 <268 ~.126 0221 2213 0259 =276
.Sog S50 043 =1.152 906 <588 <«.a8n
e
- g s 595 =, 710 799 *e62] <582 <~.aT7p
L]
2.0 -89S 830
3.0 =843 ~,600 ~a511 =808
4.0 Py } et38
) [ 1% o807
ot 60 -a353 801,098 822 =a3l8 378
Y [ 1Y ] 4308 o380
2 9D =258 ~.259 207 «s230 ,262
E: 10.0 L3t 0292
3 12,0  «.302 <311 208 136 198 217 =298
e, 16¢0  =.208 ~,239 -227 199 ~189 220 =o1%
2 2000 198 217 0168
>3 £
2 §
g
3 RIZID FAIRING BASE =
o
; MEIGHT ABOVE AZIWUTH (DEG) + OSFORWARD o 9USRIGHT SIDE 3’:
72 ; FUSELAGE (IN) O 30 60 % 120 150 160 210 280 270 30 3% 2
=4 i 5,38 1888 ©1,089 <.866 <839 <517 “e889 =o805 ~,630 =c961 =1.%48 E
bz i 6.16 1,056 o338 *1,888 =1.031 ©.T90 <609 ~u88T .58 =576 ~.087 -1.398 .13 !
23 =
: TABLE XXIX - Contirued i
A -
3 &
s N S
v (h) M =0.6, x = 0.0 deg :
3
i PYLON AND INSERT 2
Ei STATION CUT (DEGAEES) 3
INCHES ° 30 as %0 80 9 100 120 135 150 180 f&
2 1640 787 S
= 18,0 “.188 12s 3
3 “10s5 =191 -.281 091 -032 ~a097 £
174 -3 «721 %
= 610 2382 =266 o181 =.08% o007 =153 ~.213 ~,2%0 3
s «3.0 2876 =47 o912 ~789 8532 -.a17 £
3 : 1.8 =
=8 ] * 589 =,672 =03 o583 2,579 «.a83 &
= 18 a2
BS 2.0 836 ~u820 4
=3 3.0 *8T1  =4638 - 895 =.u32 P
24 - a0 S} ~5%9 b
5.8 -eu82 2
: 6.0 «.382 -e32 =.887 =809 =.338 o380 ¥
[ ] «e336 -e229 kel
» 90 <252 ~20 209 e288 =262 -4
3 1040 238 282 5
£ . 320 =313 =273 -.248 -033 =293 -e207 =.2m L
E 1860 =302 -85 -o2802 =100 -.28Y ~e228 =218 ]
2 22.0 165 -an -183 b
3 >
3 2
i A
3
7 R1IG1D FAIRING BASE 2
2 WETGHT ABOVE AZIWUTH (DEG) o DTFORWAND ¢ SUIAIGHT SIOF 8
. FUSELAGE (1N} O 30 60 9 120 15 180 210 240 2%0 390 330 3
3 538 “14811 = 988 =818 <890 <883 2886 =.T09 =870 <.816 =1.197 3
b S8 10068 =223 =1.088 21,088 =,4S6 =320 =o393 ~.506 =683 =.799 -1.222 ~.02 3
23
S a
b= 3
& g
e %
23 &
Ex “ws é
s X
S — =

pebeta. - \? SO G A O S R 5 pmn
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TABLE XXIX - Concluded

= 4.0 deg

STATION
INCHES
*16+0

5.38
616

PYLON AND INSERT

0158
0298

-e322
o293

1.062

-,113
-,208

-y 203
o434

=897

-,510

RIGID FAIRINS BASE

HEIGHT ABOVE
FUSELAGE (IN)
*1,226 =820
*e126 =10362 ~.906

(2]

-e’ZS
=¢523
=ebh1

=571

30

CUT (DEGREES)
60 80 90 100 120 133 150 180
« T34
«071
o072 #0130 «9093
+637
007 ¢035 =123 «,171 =,211
=858 e T52 =869 =378
709 ®e638 =332 ~.450
«e856 =e860
«s537 «.433
o828 =568
o832
*,823 =800 =823 =376 -, 380
*339 -:230
o249 w287 =271
256 o252
o260 -,200 =217 “e201 =429
-e282 ~e170 «e260 o226 =231
-e19% -e202
AZIMUTH (DEG) +» OSFCRWARD ¢ 9OBRIGHT SIDE
60 L ] 120 130 180 210 280 Fag 300
«o837 «,819 =517 =e510 «,587 ~.088
©e837 =858 <86 =609 ©,539 <.886 1,230

330

*g823 «1.,080

-e108

2, s 7 RN ., "
A SR e

o«
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pReiAt -

e s

A
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e
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TABLE XXX. PRESSUKE COFFFICIENTS MEASURED ON
CONFIGURATION FPQBLCFf AT VARIOUS
MACH NUMBERS AND ANGLES OF ATTACK
2
(a) M=0.2, a =-4.0 deg, fu=0ft
PYLOY AND JHESRT
]
STATIOV CUT (DEGREES)
INCHES 1 30 ] 60 80 Zg‘ 100 120 135 150 180
I 189 -.130
175 =256 <083 177 «013 “e1S1 =213
b =a257 4157 o287 “edd? =272 =4260
3.1 ~u4R0  =4603 658 =450 =e310
1.5 319
0 -.588 «s689 =¢323
1.9 328
3.9 439 =469 “e366 ~,282 =4300
“.S =318
649 “a687 =463 =e318
- =0 - -~
g ~392 «e107
12,7 =,013 -2:'; --03:2 --;g: "333
. - =308 o - - -
;gog ose 3 * w100 -,1%8
BLC CYLINDER AETERBODY
AZI4UTH (DES)e SFORWARD STATION CINCHES) S10€
a o 25 -190 3321 'se °§=~ 7;:: LEFT
St < 20393 ~.S3% ~o308 =.517 RIGHT
TABLE XXX - Continued
2

=0.2, a= 0.1 deg, fu=0 1t

PYLON AND INSERT

e b S R P

STATION CUT (DESREES)
INCHES ] 20 s 60 a0 90 100 120 135 150 180
«316.0 «ben
«18,0 1 ~e089
«10.3 -,200 «032 . «318 «e127 «,173
80 o211 =«093 282 - C82 ~e228 ~=.233
3.0 4358 =,503 =e339 =.39% ~e328
1.8 - 383
0 =553 =e837 =316
1.8 ~e 388
3.0 516 =.728 «eS80 we32T7 «.298
4,5 ~+302
6.0 =B85 =,478 ~,282 2T  =¢S580 =307
7.3 o328 -e869 ~.383 ~-+300
9.9 208 =163 *+S16 588 o282 =177
10.3 <002 -+392 238 ~e135
12.0 «,050 =210 -oBlf «293 -e397 «e107 =130
16.0 o063 =133 =205 082 =283 =e128 =,021
200 -e131 =155 ~+109
BLC CYLIVOER AFTERSODY
AZIWUTH (DEG)e N=FORWARN STATION (INCHES) S10€
[} 30 (3] 100 3.0 L 1%} 6.0 7.3
1.017 =199 «1,376 =365 =662 =637 =¢387 =507 LEFT
*e120 =1.0433 ~=.331 *e876 =.888 ~.808 =,x83 RIGHT
147
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TABLE XXX -~ Contiinued
- ‘ - - 2
(c) M=0.2, a= b.ideg, fu=0 1t
PYLO% AND I.STRY
STATIN CUT (DEGREES)
InCHES 9 30 s 60 a0 92 100 120 135 150 180
1647 689
lu.n 4000 +116 €3
©10.5 =128 «s766 «071 137 «039 ~e091 =.118
obe8  =,336 =179 <032 «333 N7 - 186 =.178
3.2 =288 «.356 ~.375 “e529 =¢308 ~.200
1.5 -.288 -e326 .
2 o322 =5 - T® =350 y
1.5 -e338 o358
3.9 o382 ~,428 <0563 o897 ~,432 =303
“.5 =367 -2 330
6.0 «ed89  «,362 =e217 ~e$lt =511 <e315
1.5 267 -e368 ~.873 o278
Qe 198 =.111 o288 ~e879 ~e06S =4172
1.5 -a077 «nT2 ~e228 <033 4
12,90 -,038 «.302 177 173 ~a?8 «eDTS =338
1649 =,030 <.137 =+335 «013 -39 -.132 =,016
2749 -a136 =e196 ~e037
BLC CYLINOER AFTERBODY
ATIVUTH (DEG) e ASFORNARS STATING (INCMES) SICE
] 30 60 100 3.0 L 2% 6.0 7S
12012 =c085 «14213 =,890 @e516  «o715 «c209 =501 LEFY
~e067 «1.087 =,52) wo¥22 = 300 «b¥% =39 RIGHT
=
n
TASLE XXX - Continued
5
3 () M=0.2, a =-3.9 deg, fu = k.65 ft :
b PTLON AN) INSERT ‘
< STATION Cut (DECRESS) )
o INCHES ] 30 s (1] L1 L 1] 100 120 135 150 180
o 2647 561
73 -18,l =088 «399 =331
Y -}t - 257 ~.178 +080 o181 «.00S -el9l <.239
*3e? 208 =801 -.289 «169 - 206 -s337 =.293
«340 aeB86  =,738 =859 “eB20 = 508 —eNB2
1.5 -e851 -e519
n «e681 «1.171 1,019 =36
1.8 porsty -838
3.2 «e512 =676 =1.032 ~e8T2 =458 =¢33%
4.5 ~s8?3 -e265
6.0 ~edI =422 ~.k82 ~e250 =227
7.3 ~e280 -e23% -l
9.0 «,189 «29? ~«089 138 =177
10.% «s107 «008 ~e126
12,0 «133 =090 «018 =011 *e337 = iNTY
16,0  =.110 =19 =116 ~e188 - 156 =.137
20.9 «an9S ~onh0 -a332
y BLC CrLIvDER SFTERRONY
| 3 AZIVUTH (DEFIe STTORMARS STATION (ICHES) S10€ ’
2 ) 3n 30 193 3.9 8.3 60 7.3
3 1917 =.bgb =2.20% 5,209 214006 =o8461 =.437 012 LEFT
£ -2329 ~2.G8% =4,208 CINTS w71 =e239 =.131 MIGHT
73
2§
e
¥
3 . O ’
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B
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(e} = 0.2, a = 0.0 deg, fu = k.6 P

PILOY WO fNGrar

P PRSI PR ST S RO PR U T 108 12 TR AT R T S STl AU 22 e e e A

- STATIN CUT (DEGREES)
InCues [ Al .S [ 80 0 100 120 135 150 180
«16.0 <668
1442 -3 «117 =132
-30.% 232 =e372 ~s00S 132 008 =137 ~,198
-5.0 ~e285 =339 *e169 +203 =322 ~e308 =,282
. 3.0 «e557 «.6A% ~=«805 717 =.578 =388
-1.5 -a827 ~e512
L ~o$70 «1.169 o980 ~e8p6
1.5 -e632 .87
3.? «e510 «-,756 ~1.138 =820 =509 ~.387
4.5 -o 499 ~e320
649 o318 =.870 =.001 =e802 «u310 <4293
75 ~e281 -e235 ~e208 -e 220
9.0 ~e209 =172 -.087 =156 «e198 =,218
12.% -.182 «.033% -~ 062 -elnl
12.9 ~e169 =125 ~+035 <"1 =+035% «e370 =.211
1640 “e178 =231 =135 =197 «e005 «e170 =~.138
28.9 -e107 e 0bh ~+0S9
7
’4
SLC CYLIWER ASTERBOOY i
AZI7UTH (DEGYe I=FORWARN STATION (INCHMES) SI10E
2 4 60 109 3.0 8.3 b0 7.5
2901 =cu38 =2,217 =5,229 =1409C =¢691 =800 «,128 LEFY
*208 2,013 =%,220 *eS33  =,350 =271 «.190 RIGNT

H
1
]

3

TABLE XXX - Continued :

i

i

v 3

(r} M =0.2, a= k.1 deg, Tu = L.65 ft‘? ;

PYLON &ND INSERT :

STATIOM CUT (DEGREES)

INCHES 0 3 [ 13 40 (.1} L] 100 120 135 250 181 )

“16.0 +635 {

~18.0 «e206 «101 -a081 .

“30.5 =185 «.119 <028 «109 -012 -e113 ~.188 y

8.0 =209 o ~991 282 -e082 -e239 =.229 .

«3.0 d89 =552 867 ~e$¥3  =.300 =.349 :

1.5 =580 ~ebad .

[ ~e$18 =1,090 o972 =on73 :

1.9 - 595 PR T ] |

3.0 -e582 =,73% ~1.077 ekl =539 =379 .

8.9 o322 -e308 :

- 6.0 o308  =,300 =872 ~eBl]l =o32. =297 4

TS -e313 208 -278 ~e 288 :

92 w209 =a182 -.080 -.138 191 =4226 :

10.% ~e153 «020 -+038 :

2240 o172 =e137 -<017 =<010 ~+030 .22} b

16.9 o179 <.209 ~-098 =--1%s ~093 =.180 :

. 20.0 .09 -e068 :

e CTLIVER AFTERPOOY ;
AZTWYTH (DEGIe I=FORWASS SYATIOV (INCHES) 5158

] » o0 100 3.0 [ 7% [ 11 T3

14016 =.332 «2.058 =9.180 21036 <821 ~e297 ~.137 LEFT
“ed0S =1.932 ~4.2%2 2eh0® < 830 =379 .33 RIGMT

;?
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: TABLE XXX - Ccntinued :
(g) M =o0.4 ==} £ 2 $
g 1= 0.3, a« =~4.0 deg, fp = 0 ft 3
K 4
q -
> PYLOY AND INSERT 3
o g
B STATION CUT (OEeREES) !
5 InCHES L) 30 (% 60 8o 90 100 120 135 150  jen . H
- BT <661 5
i P T ] 108 161 o167 ¢
10,8 =200 <.184 +020 -137 -.013 ~e179 «.293 <
Es 6.0 153 «233 106 -e297 -.267 s
P «3,0 02 =.523 ~-«603 “eST0  ~.009 «.319 #
3 “1.% —otty -39 !
3 n «a396  -.527 ~eS37  -.362 i
= 1.5 --331 «+303 i
R 3.0 T8 =,539 =545 2878 «,393 o803 %
< .S 581 -e86? H
&3 6. 8T —,682 =536 =e527 «.30% «.513 Z
: 1.5 - 860 144 =+323 *e83? a5
H 0.0 =313 -.333 -c6Se «.393 -.307 =,312 3
i 1.3 =170 =863 =e37% =223 4
; 12,0 ~.002 =009 ~.308 «483 122 -el88  =,129 :
H 18,0 =073 .27 233 <089 ~a251 0188 ~,073 2
i 20.0 o311 -e126 o218 4
!
¢ ;
: 5
{ 3
8L CYLINDER AFTERSODY i
% ! AZgwUTH (DEGIs OSFORWARD STATION (INCHES) s1oe
35 } [3 30 0 100 3.8 23 6D T3 i
} 14035 =173 =1.287 =.593 “e881 ~. 585 =609 «.612 LEFT
< : ~e119 =1.118 =522 8T8 +,350 =315 =583 RINT
! .
i B
3 '
2} TABLE XXX - Continued i
(h) M=0.k, a= 0.1cdeg, =0 2 :
g :
> PYLO %) INCSAT
€%
" STATION CUT (DEGAFES?
& 1nCHES n 30 s 0 L1 " ico 120 1335 13¢ 180
.- 1640 583
E -1%.0 -6y -110 BTN
% =105 =225 -.137 03¢ ~129 -«010 o183 =,205
A 5.0 =196 =.26% «.061 «287 083 0233 =229
Y 3,0 *e331 =.4aT ~.530 *e538 ~.802 ~-.206
53 1.5 -e379 =335
5 0 =383 -~.a99 o837 =o323
2 1.8 i+ -e308
2. .9 «s8I8 =371 =87 o588 «. 40 =38
P a.S -e51S5 -8
418 6.0 ~e8TB =52 =408 =619 ~,623 - 463
3 7.3 -ou73 - $27 - T8® -e807 -
= 9.0 =.7%1 <.228 ~.S83 -.582 —e352 =,200
1n.5 -.222 .52 -e8ST -390
> 12,9 =.C92 ~.081 =.297 -3% -.218 -0 -.050
e 18,7 =,088 <~.21% .12 <026 - 368 - - 108
20.0 o138 —--168
3
‘ 8L CYLINDER SETERPOOY
33 AZfwyTrt (DEG1e S=FORWAR™ STATION (INCHES) S10¢
24 [ 30 ¢ 100 3.0 &3 6.0 1.3
1,000 ~.163 ~1.263 =.47s =e313 =.398 -.451 -.3351 LEFT
E: ~.039 «2.190 ~.S18 «a807 =.831 «.381 <.001 RIGMT
£
2!
<
A 50
s
\'
3
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; TABLE XXX - Continued
¢
H
! s 2
(i) M=0.b, a= 4.1 deg, fu=0 ft
PYLOY ANN INGERT
- STATION CUT (DEGREES)
INCHES " 35 (% 60 L] 90 100 320 3138 189
1640 633
18,0 ««N30 N5
«10.5  ~.185 «.N0% <0as% «115 <018 o188
6.0 =175 -.181 026 <337 <028 105
N ae?hb ~,370 ~.u8) 8T8 @330
- 1.8 -s372
o 369 =,2.9 ~e 684
1.8 -.388
3N eS8 «,4%8 =,578 =518 ~.uh0
.8 =519
6.9 «e887 w400 =.537 =588 =.030
7.5 -.819 o512 «+$00
9.0 =,257 ~.200 ~.u86 .80 -.229
10.% «e69 ~en1? 890
12.0  ~.008  <.M2 o602 -328 ~o308 ~e102 =,109
16,0 =.AT7) ~.1% ~eut0 -.018 377 ~s180  =,089
2.8 ~-119 -e208 ~e129
aLC CYLivER AFTERBOOY
s
: AZ1wTH (OC51e AFORWARND STATION (INCHES) SI0E ~
H L] 3n (2] 198 b PL] .S $.0 TS5 :
i 1080 =,008 <1255 -.%62 682 =639 =578 = 596 LEFT g
; o031 =14321 =.506 «e345 =50 2,621 <547 RIGMT
i A}
i
&
TABLE XXX ~ Continued .
! '7\ M=20 } - )4 148 - . 2 i
ij; M=0.%3, a = <4.1 deg, fu = 5.95 it :
1
£
PYLON AND USeRT .
STATION CUT (DEGAECS)
TNCHES 0 30 % 40 s 9 160 120 138 150 180
1640 ot
18,9 183G -168 -aT?
“10e5  =¢NS =212 .03 13§ P 31 -e205 =281
“hef =351 ~u83) ~.262 -138 -.236 ~e800 =388
3.0 o880 ~,837 ~.93% “e¥31 ~.TSY -.%Ay
1.8 - 779 «~«$30
8 ~oTT3 o1.287 “1.125  <ebAb
1% 718 -eS42 :
3.0 -e612 ~ TSR ~1.222 ~698 -.556 ~.a18
s -.$07 -e316
- @9 =eS82 =879 -.598 ~e3I8  -.20m =277
7.8 278 270 -.208 -8
00 2211 -3 -.03S -a113 =172 =207
19.5 -e117 027 -.082 -+138
1200 ~o18R  «4107 «.029 -89 -.0e2 =170 ~,190 -
160 ~o1%9 <213 ~o158 -«2%0 -.126 -e185 =.178 5
- 2040 18] -s0R3 -o08" ;
: 0o CrLhvoer AFTERBODY |
N
AZIwm (DEGIe AFORwARn STATION (INCHES) S10€ N
, ° s e 109 3.9 %S 60 TS :
1087 =435 ~2.810 ¢.187 “1e122 =o¥TV <391 L1170 LEFY :
. «e328 «2.313  $.157 ~eB08 =321 ~e197  ,030 RIGMT

LR
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E TABLE XXX - Continued .
-’5
=2 .
2 Y, — - .
e (:() M= 0.}4, a= 0.0 deg, fu = 5.95 ftg A
2 2
A PYLOM AND INGERY
- i
£ STATION CUT (DEGREFS! 3
3 IncwES e 30 . 60 ap 20 100 120 135 150 180 ’
3 -16.0 655
\ -16.0 .105 ;
4 10,5 =.265 -.008 112 ~e032 o208 :
s 6.0 =391 -e168 .199 ~.188 -39 3
‘ ~3.0 -7 -.828 8390 ~.65% z
i 1S 1 '
% 0 -1.197 ~1.082 .
3 1.5 1 R
B s.g ~. 795 =~1.364 o701  =.591 D
E: B e
5 600 -.518  -.508 ~e81S ~.310 -.29% b
3 7.9 =259 -.237 o281 :
3 9.4 =.353 -e108 -e185 188 «,2X2 z
% 10.% -012 ~.060 =155 :
12.0  =,187 -o022 -9 ~s078 ~e193 =,228 3
= 16.9 -.173 e TS =290 -.118 =e190 =.212 ]
20.0 .88 o190 ;
% {
3 i
3 SLC CYLINOER AFT ERROSY d
e AZIWUTH (DEGYs OH=FORMWAR™ STATINY (INCHES) s19¢ H
n 3n 5 199 W) 8S 6.0 TS .
1,000 =, 368 2,70 4,185 “14068 =.751 <=.302 =075 LEFT -
S o288 22,30 6,165 .53 =334 2,339 =,277 RIGNT .
K ;
E: TABLE XXX - Continued
%
, | C 2
& (1) M=0.b, a= L. 0Aec, fp = 5.95 ft ;
= z
¥ i
k. PYLON AND INSCRT i
é
2 STATI™ CUT tOECOET ‘
= INCHES " 38 s 60 an 100 120 335 1Sc 180 .
i ajhoh - 3 .
ke ~1%.0 -3 06> =116 .
= -3n.% -e200 =o121 «022 «107 -.017 o132 =179 :
b 6. =280 =271 ~e073 <27 -.066 267 =,238 !
= 3.0 «e893 =, 607 =689 738 595 =.825 K
£ 1.8 -e6h2 eS8 s
n -e491 -1.131 1,000 -.403 :
b= 1.8 -ok97 oS40 A
=K 3.9 637,371 ~1.308 “ 799 =612 =885 .
E .5 -e5862 =368 i
a0 -edS57 +,518 ~.a96 =397 =.388 =.306 :
2 7.8 -e332 -.22% 29 209 i
%9 -e?57 =208 -.070 «e130 o195 =.283 ‘
e 19.5 -.151 <00 -.006 ~1%0 3
E 12.7 =197 -.188 -.011 -e1€0 =083 186 =,2% :
. 16.0  =.178 =237 -e127 P 1 ~.128 196 =221 v
% 2n.n 116 =075 -.078 :
: -
3 :
23 :
‘7 aLC CTLIOER acTERROOY :
3 B
& AZIVUTH (DERIe ITFORWLAD STATION 1INCHES) S10€ . :
54 n . (%) 199 3.0 .3 6.0 7.5 . M
1.700 < 207 2,087 6,189 1e113 =.78% +.355 «.113 LEFT
3 -2211 =2.07% 6,189 “e8ST -.886 -.28% -.229 RIGHT
L
-3
g
A
¥
v
s
9 -
>4 =
%
;
= 3
1M ;




AALTAMNLULT L a v Y had w0 i DA e s i Ak dree LA P 0 a SPAY )Y G5 AN

>
5
Z . -
e {mi = 0 e
Bt PYLOS AND pn¢rAY
K - S1aTEAY CUT (NEGIEES)
I Inc-sS n an (1 60 a0 an 100 120 135 150 19
3 “14.1 %
Fe 18,7 wePAr «099 ~e158
-1n,5 -8 =.127 +036 «137 -009 ~e133 =207
-he1 “a228  ~025% -.081 329 ~.021 -e265 ~.20%
R 3.1 2ak27  «, 583 ~.608 ~e082 ~.88% ~.386
3 : -1.% 517 ~.802
s k] -e86]  =,540 ~e64%  =.018 ]
Fe 1.5 -s867 -7 3
.1 ~e835  =,620 =~.601 ~e805 =857 ~et2n 3
Ca w.s ~e627 =539 H
« 6ot bl =, 67 ~6Tn «e730 = 738 =.9%2 ]
: T.% ~e521 ~.ta? .10 -e593 [
b7 EY) .ot30 w827 ~a673 81 -eB21 «,%7% 2
pr 18,5 ~e256 e85 -e532 -+308 H
12.1 ~a10%  ~ 178 336 «169 -88S -e155 =222 ¥
o~ h U] -.082 «.26% -.395 LYY -e37 -.3176 <=.113 "
4 2. -a208 --197 -e17S ]
£ :
o ]
=] ¥
5 ;
R . i
X . ALC CYLI'PEx ATTECHYIY i
< AZIWiTH (GEGYe ~=FURNAAN STATIN! (INCHES) s10€ :
s ’ ] 3n 60 109 L3 8.5 6.3 7% H
N 1e0A% «,07% «1.477 =571 ehB0 =e658 850 =.629 LEFT "
1] =e0NG 21,307 -.588 «e8Y  «ohSA =528 = ASE RIGHT :
3 ; i
E ! p
% . v
: %
3
, ]
5 ' TABIE ¥XX - O Ted 3
3 ' fagle XXX - Conclugded £
3 R :
s (n) M=0.6, a = 0.0 deg, fu= 2.3 £1t° i
b :
4 ;
2 PILOY AND INCCRY :
‘
STaTI™ CUT (OECAEES) H
g INCES L h%) L LY [ "o » 180 120 138 150 180 B
3 167 =640 M
5 -3u." -e:01 «0fe -e182 H
= -1%.% 2% =58 <028 «120 -+009 -e163  =.2Y7 i
L ot 261 -.307 -S4 «203 -.057 .
= -3~ e$2? = 6AR  =.g72 -eB11 =.gan :
> 1% «571 :
Rt ° =352 =W -1.2¢2 ;
1.5 -a55% :
e 3. k8D = 58 =.627 =613 = 590 :
b~ .S —eh1R i
= - hett ~eBR2 = 5A1 =.589 =830 =.e82 -.u88 ‘
1.% -ot$0 -.t8S -+508 «~a363 H
Q.1 338 =200 -+31% -«333 =333 =320 N
P LAY o215 -«1R9% -e223 - 02 ;
= 12.0 210 .80 ~e307 -elan ~a152 -a220 =260 N
1h.0 “.08%  =.161 --162 =976 -178 “e185 ~.138 :
2%.0 178 -<1%8 o182 H
.’
T 8LC CYLI“OER STTCRAONY :
P H
aZtwstn (DES1e ~SFIRwian STATION (IVCHES) s10¢ )
= " 3 0 19 3.0 [ 3%) 6.0 7.5 ;
: 1.093 =.170 =~1.495 3,678 “afIB = THT =581 =.a87 LEFY :
A ~edfD =1.09% 3,678 ca8TY =834 ~oA9T —.u28 AlGHT :
k-
4 i
H NS
(.
3

oy

B 2 B T e

I ans e g o : 2 ey s
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A
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TABLE XXXII. PRESSURE COEFFICIENTS MEASURED ON CONFIGURATION F«
AT VARIOUS MACH NUMBERS AND ANGLES OF ATTACK :
(a) M =0.2, a =-3.6 deg
WING=1/8 SEWI-SPANZE,125 JNCHES FROw ROOT: (CHORDZ16¢2 INCHES) 4
% CHORD 2 -] 7.8 10 13 20 23 30 35 a0 S0 60 70 80
UPPER SURBACE  ~1986 =1,008 =,968 =959 ~c951 =c986 =893 =.876 =828 =738 <.398 = 482 =276 =.187 .
LOVER SURFACE «120 w125 =286 =.366 =303 o281 =203 «.328 058 :
WING=1/2 SEWI-SPANEL6,25 INCHES FROp ROOT: (CHORDS13+7 INCHES? ,
& CHORD 2 s 7.8 10 15 20 23 30 3s 0 s0 0 70 0 ,
UPPER SURFACE  =o785 =e896 =096 =,901 =c896 ~.888 =804 =888 <088 ~.805 <678 =,520 «.361 «.218
LOWER SURFACE «120 ©, 082 =123 ~.170 -e218 233 <177 =000 000 '
)
TABLE XXXII -~ Continued z
i’(
(b) M=0.2, a= 0.8 deg
WING=1/8 SEMI<SPANES.12S INCHES FROv ROOT: (CHORD=1642 INCHES)
3 8 CHORD 2 H 7.8 15 25 30 3s .0 So 0 70 80
B UPPER SURFACE  =1.738 =1.066 3,318 -x.zsc 107 -x.m 1,011 o938 =873 =001 <620 <=.482 =272 ~.126
% LOVER SURFACE «S58 «290 <112 <000 -,039 ©052 ~.069 <017 092

WING=1/2 SEMI-SPANZ16.25 INCHES FROM R00T: (CHORDTII.T INCHES)

Z

[<

S § CHORD 2 S 7.5 19 13 20 30 3s 40 30 60 70 80
% UPPER SURFACE  ~1.908 01.525 -1,87) -1.3‘2 ~1.258 -1.172 -n.xa *1,080 «1.019 =923 <. TS1 «.531 <368 =.212
3 LOWER SURFACE 297 .18%: <O ~e022 =e071 «.066 <008 107

g N ¥ RCIL TV Y PP

£ oaatan

R
.
_- { TABLE XXXII - Continued :
2 5
5 - (¢) M=0.2, a= 5.1 deg :
4 3
y‘b i;
3 SING=1/8 SEuI-SPANIS,125 INCHES FRO- ROOT: (CHORDT16+2 INCHES) 3
b5 - <
2 N
= % CHORD 2 s 7.5 10 13 20 25 30 3 (1) S0 0 k2 0 3
) UPPER SURFACE  =2.680 2,050 ~1,756 =1,593 ~14001 1255 =1.150 =1,063 =945 =038 «.638 =.42) =23 =082 :
LOVER SURFACE ALY «596 38 319 238 <135 .088 107 o188 &

=9 '
E 3
7% H
? WING=1/2 SEWI-SPANT16.23 INCHES FROV ROOT: (CHORDZ=13.7 INCMES) :
oz D
3 5 CHORD s %S 10 1% 20 25 30 3% & S0 e T 80 :
= UPPER SURFACE -:.m. -z.uv 2,016 <1817 =138 =1.827 =1.303 1,218 ~1.11% =1,007 =,789 =,5t3 =308 «,133 H
2 LOWER SURFACE o8 o611 o34 26 183 090 J06s 07 137 .
7 H
B :
e d
-
< - 3
H

% H
E: :
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[ i
«xy <
3 :
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TABLE XXX1I - Continued
(3) M= 0C.b, a =-3.6 deg
aING=1/4 SENI-SPANZA.125 JNCHES FROs ROOT: (CHORDS16+2 INCHES?
% CHORD 2 H Te8 10 15 20 2 30 35 %0 s 60 70 80
UPPER SURFACE o907 =.872 =,085 =.957 «.8R =926 ~,005 ~,081 =-c827 =~.760 «.608 =,481 =.292 =139 -
LOWER SURFACE 183 =188 ~0318 =,408 -e327 ~e2TR  =,232 ~=,133 083
uING=1/2 SEMI-SPANT16,25 INCHES FROv ROOT: (CMIRDZISeT INCHES)
% CHORD 2 s 7.8 10 :s 20 25 30 35 ) 50 60 70 80
UPPER SUPFACE 0772 =.926 ~,919 =,928 =c986 =.988 ~,053 =,988 =917 =,069 =~e716 =,551 =.305 =,2¢%
LOWER SURFACE +093 080 =.152 ~.207 =263 “a270 =e209 ~4113 <063
TABLE XXXII - Continued 3
B
A} . 1: P ¢
(e; M =0.k, a= 0.2 deg E
b
Z
WING*1/8 SEVISPANZE,125 JNCHES FROw ROOT: (CHORDZ1642 INCHES) g
&
% CHORD 2 ] 7,5 10 15 20 25 30 35 40 so 60 70 80 3
UPPER SURFACE 30799 =1,880 =2,£33 1,337 =14237 «1.156 ~1.006 =1,036 «.951 =,057 =659 =,461 =,283 =.139
LOVER SURFACE «S538 0267 <072 < 00 072 “e095 =091 ~,082 <089 ii
3
g
WING=1/72 SEW]-SPANS16425 INCHES FRO¥ ROOT: (CHORDZ13.7 INCHES) gg
A
% CHORD 2 s 7.5 10 15 20 23 30 3s %0 S0 60 70 80 ié
UPPER SURFACE  =* O3% «1,706 =1,%33 1,438 =1,332 =1.25% =1.206 =21.152 =1.081 *1,002 «=e802 «.592 =393 =~,221 L
SOWER SURFACE +830 208 o160 o087 -.081 ~e107 ~.089 =,028 093 E
%
P
5
3
z
3
. . Z
TABLE XXXII - Continued %
A c 5 3 P
(£) M= 0.8, a= 5.2 deg N E
=~
X
WING=1/3 SEWI-SPANZB-125 TNCHES §F  TOOT: (CHOADI162 INCHES) %
=
- =
& CHORD 2 s 7.5 10 15 20 25 30 3s %0 S0 [1] 10 80 E
UPPER SURFACE  =2.979 =2.262 =1,937 =1.761 ~1¢587 =1.391 =1.270 *1,173 «1.057 =,038 =,700 ~=,870 «.269 =.121 %
LOVER SURFACE 826 o581 o806 278 73 <096 .05y 095 o119 k]
¥
3
WIG~3/2 SEV1=SPANT16.25 INCHES FROv WOOT: (CWORDTIZ.T INCHES) 3
3
£ CHORD 2 s 7.8 10 15 20 2s 30 23 a0 sp ) 70 80 §
UPPER SURFACE  ©3.593 <2.616 =20206 =1.982 ~1.728 =1,355 ~1,832 =1.327 =1.217 «1,086 =.812 =,387 =317 =.17e <
LOVER SURFACE a7 STS  .a23 302 151 <051 <028 089 .110 j2
%

™
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TABLE XXXIT -~ Cortinued

WING=1/74 SEMI-SPANZH.125 TNCHES FROM ROOT: (CHORDZIS.2 INCHES)

8 CHORD 2 5 7.5 10 15 20 23 3 s 40
UPPER SURFACE 16292 «1.507 =1,390 =1.826 =24866 ~1.367 «1,3%2 «1,292 14138 ~1.008 =,
LOWER SURFACE «308 013 ~e208 =.332 -o282 =219 =,

WING=1/2 SEul=SPANT16425 INCHES FROM ROOT: (CHCRDZ13.T INCHE:)

& CHORD 2 S 7.9 10 135 20 25 3 3s «0
UPPER SURFACE 21135 =1.888 =],839 1,481 =1:519 <1355 =1,085 1,363 «1¢311 ~1,167 =,905 ~,6%56 =.881 <.263
LOVER SURFACE 278 <059 =«06s ~.l89 =257 ~s290 =e239 -,138 +038

30 60 70 80
783 <308 2,303 ~.189
283 «~,148 087

30 60 T0 80

WING=1/8 SEMI-SPANC0.123 INCHES FROw ROOT: (CHORD=15+2 INCHES)

15 20 25 30 35 (1]

% CHORC 2 -] 75 10
UPPER SURFACE  =14756 =2,002 =2,035 =1,918 <1768 ©1,832 =1,428 1,309 =1¢178 21,032 =760 =,509 «~.302 <=.139
LOWER SURFACE S o237 4016 <.132 ~.129 *e158 =167 <.090 <063

WING=1/2 SEMI<SPAN216.25 INCHES ¢ROv ROOT: (CHORDZ137 INCHES)

% CHORD 2 S 7.8 10 135 20 2% 30 s .0
UPPER SURFACE  =1:85% «=1.,001 =2,060 «2,069 =2.080 =1.270 ~1.990 1,730 «1.178 21,112 - o897 =,650 =.831 =25
LOVER SURFACE <88 281 <109 001 =126 2179 =159 ~,085 78

30 60 10 0

30 [ 1 70 "0

wING=1/8 SEl-SPANTE,125 INCHES FRO- WOOT: (CHORDZ16.2 INCWES?

10 15 20 3 30 35 &0

S0 0 10 80

% CHORD 2 s 7.5 4
UPPER SURFACE  =20205 =2.205 «2,205 »2,205 =2¢101 ~20087 +2,113 =1.310 «1.10C =.978 =,738 «,808 =.29% ~.188
LOWER SURFACE 669 396 196 085 =:009 *.087 =,083 =,081 <090
alXE=1/2 SEVI-SPA'Z16425 INCHES FROv ROST: (CHORDZIS.T INCHES)

& CHORD 2 S 7,8 10 15 20 2s 30 3s %0 Sp 60 10 .0
UPPER SURFACE  =14963 =2,205 =2.208 =2.20% =20205 ~20205 ~2.205 ~2.702 =150 ~1.228 =785 «,872 =.3A8 «+.227
LOWER SURFACE +63% «385 2% 138 -e01% -090 =102 <,039 088
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