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A FLIGHT INVESTIGATION OF PERFORMANCE AND LOADS FOR A
HELICOPTER WITH RC-SC2 MAIN-ROTOR BLADE SECTIONS

By

Charles E. K. Morris, Jr., Robert L. Tomaine, :
and Dariene D. Stevens

SUMMARY

A flight investigation has obtained performance and rotor-loads data for a
teetering-rotor, AH-1G helicopter flown with the RC-SC2 airfoil as the main-
rotor blade section. Data for each test point describe flight-state parameters,
control positions, rotor loads, power required, and blade motion. The flight
program included forward flight up to 74 m/sec (144 knots), hover, linear
climb and descent, descending turns, and symmetrical pull-ups.:

Rotor loads are reviewed in terms of peak-to-peak values and harmonic con-
tent. Increased airspeed produced increased peak-to-peak Toads for all data
channels at tip-speed ratios above 0.24. Unsteady loads exhibited basic trends
for increased maneuver load factor: inboard chordwise loads increased signi-
ficantly, torsional loads decreased slightly, and beamwise loads remained
virtually unchanged.

INTRODUCTION

Studies have indicated that improvements in rotorcraft airfoil character-
istics can contribute significantly to improvements in the performance and
Toads characteristics of helicopter rotors. The aerodynamic design of these
airfoils is still accomplished with design methods constrained to two-dimen-
sional, steady flow (ref. 1). Efforts to relate airfoil design methods to the
complex flow environment of the helicopter rotor led to full-scale tests.
Flight tests have been conducted for this purpose; they were accomplished with
three sets of dynamically similar blades with the same twist and planform.
Each of the three sets of blades was built with a different airfoil, each of
which was designed by a significantly different method. The tests and some
of the results have been documented in references 2, 3, 4, and 5. Flight
gests with the standard production main-rotor blades are described in reference

This report presents flight data on loads and performance for one blade
set of the investigation of reference 2. The data were obtained with instru-
mented main-rotor blades having the RC-SC2 airfoil (ref. 2). The data system
(described in refs. 3, 4, 6, and 7) produced records of flight-state parameters,
control positions, engine performance, rotor loads, blade angles, blade pressure
distributions, and other data. Test conditions included steady, Tevel flight
up to 74 m/sec (144 knots) and collective-fixed turns, pull-ups, climbs, and
descents at a tip-speed ratio of approximately 0.25.
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Numerous sets of reduced data are presented with minimal analysis. Each
set contains concurrently measured values of all of the performance and Toads
parameters. Figures illustrating trends or typical parameter histories are
given to assist in the interpretation and utilization of the data listings.

SYMBOLS

Positive senses of some axes, angles and accelerations are presented in
figure 1. '

Ao main-rotor collective pitch angle at 0.75R, commanded at swashplate,
deg
Ags main-rotor collective pitch angle at 0.75R, measured at blade grips,
deg .
Ag,tr tail-rotor collective pitch angle, deg
'A1f main-rotor lateral-cyclic pitch angle, commanded at swaéhp1ate, deg
A1ig main-rotor lateral-cyclic pitch angle, measured at b]adé grip, deg
a speed of sound, m/sec
g first harmonic of main-rotor Tongitudinal flapping with respect to
the rotor mast, deg
Bys main-rotor longitudinal-cyclic pitch angle, commanded at swashplate,
deg :
Bis main-rotor longitudinal-cyclic pitch angle, measured at blade grip,
deg
b1 first harmonic of main-rotor lateral flapping with respect to the
rotor mast, deg
CL' vehicle Tload coefficient, Wn,
pTrRz(QR)2
CQ main-rotor-mast torque (power) coefficient, Q
' pmR3(9R)2
c airfoil chord, m
de drag-brace force, positive for tension, N
Fp] pitch-Tink Toad, positive forlcompression, N
g acceleration due to gravity, 9.81 m/sec2



m

nx, ny, nz

climb rate, m/sec
horizontal-tail incidence angle, deg

blade beamwise (f]apw1se) bending moment at "p" percent blade radius,

| positive for load applied upward, N-m

blade chordwise (inplane) bending moment at "p" percent blade radius,
positive for load applied rearward toward blade trailing edge, N-m

reference blade-tip Mach number, QR
a

blade torsional moment at "p" percent blade rad1us, pos1t1ve for load
applied upward at blade leading edge, N-m

~data channel sensitivity, measured units/mV

orthogonal set of load factors for aircraft center of gravity,
g units

Pfs Gfs rf orthogonal set of fuselage angular rates, rad/sec

Q

main-rotor mést torque, N-m
radial distance to blade element, m

main-rotor radius, m

" blade temperature, OC

canister electronics temperature, ©C

time, seconds

aircraft true airspeed or velocity, m/sec (knots)
aircraft gross weight, N

orthogonal set of aircraft body axes (see fig. 1)
airfoil abscissa, positive rearward from Teading edge, m
airfoil ordinate, positive upward, m

fuée]age angle of attack, deg

fuselage angle of side-slip, deg

" main-rotor, shaft-axis teeter angle, (where Bg = ag - apg COSY

- byg siny . . .) positive upward, deg

[#%)



Af change in data measurement due to temperature (see Table IV)

Amo sensitivity of digitizing electronics, mV/counts - ©C

AP, data increment due to sensor temperature, data units/OC‘

AVO adjustment to data-channel sensitivity for e]ectroniés temperature;

. mV/0C

§ digital data-system measurements, counts

Of fuselage pitch attitude, deg |

6g main-rotor shaft-axis blade pitch at 0.75R, (where 6s = Ag - Ay cos@;;
- B1g siny- . . .), measured at blade grip, deg : -

u tip-speed ratio, V/(SR)

o mass density of air, kg/m3

bf fuselage roll attitude, deg

U] main-rotor blade azimuth angle, measured from downwind position in
direction of rotor rotation, deg

Q . main-rotor rotational speéd, rad/sec

Subscripts: |

c camber line

1 lower surface

u upper surface

Bars over symbols denote mean values; circumflex marks (#) over symbols
denote peak-to-peak amplitudes of oscillations for one rotor revolution.

EQUIPMENT AND PROCEDURES
Test Vehicle

The test vehicle was the modified AH-1G attack helicopter described in
the drawings of figure 2, the photograph of figure 3, and the tabulated charac-
teristics of Table I. The salient features of this helicopter are the teetering-
hub main rotor, the narrow fuselage, and the stub wings. This vehicle had the
same basic configuration as described in reference 3 except for the main-rotor

blades and a hub-assembly modification. Each pitch horn was modified by the
addition of a counterweight, as shown in figure 3(b). (These weights-
decreased the "tennis racket" moment, the inertial moment tending to restore
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flat pitch (ref. 8). This decrease in inertial moment compensated for an increase
in aerodynamic moment due to the larger-than-anticipated mean value of nose-down
moment for the RC-SC2 blades in hover. - .

The RC-SC2 blade set had the same structural design as the NLR-1T blades
(described in ref. 3). The most significant change from the NLR-1T blades was
in the use of the RC-SC2 airfoil as the blade-section profile. Some minor dif-
ferences in blade weight and torsional natural frequency were also observed.

Airfoil

~ The RC-SC2 airfoil is a 10 percent thick, cambered derived from an early
suvercritical airfoil. This airfoil is essentially the cambered supercritical
shape of reference 9 with sTight modification to the upper-surface trailing
edge to reduce subcritical pitching moment. Airfoil coordinates are given in
Table II, and geometric data are presented in figure 4. Maximum thickness is
located at 40-percent chord. As shown in figure 4, the point of maximum camber
is Tlocated far to the rear, fairly close to the moderate trailing-edge reflex.

~ Aerodynamic characteristics of the RC-SC2 reflect the design emphasis on
high speed. Unpublished data from the Langley 6- by 28-inch transonic tunnel
were taken for this airfoil at Reynolds numbers near to those encountered in
flight. The maximum normal-force coefficient reached about 1.1 at 0.4 Mach
number. Drag-divergence Mach number for zero 1ift was approximately 0.83, and
pitching-moment coefficient about the aerodynamic center (at zero 1ift) was
about -0.02 at subcritical Mach numbers. The resulting mean value of blade
pitching moment was negative and sufficiently large in hover as to require the
previously cited modification to the rotor. .

Data System

The Piloted Aircraft Data System (PADS) acquired dqta.from fu§e1agg-mounted
sensors. The 1list of PADS channels and their characteristics is given 1n Table
I1I. The PADS used pulse-code modulation (PCM) in the mu1§1p1exer—d1g1t1zgr
system; it had a 10-bit word, parity included, and a sampling rate of 80 times
per channel per second. Other details of the system are given in Appendix A of

reference 6.

Rotor data were processed onboard by the Special Rotor Blade Instrumentation
(SRBI) system of reference 7. The Tist of measured 1oad§, temperatures and
angles is given in Table IV. The SRBI system used ?CM with an $-b1t word,
which had no parity; it sampled each channel 1000 times per second. A1l of the
channels for loads and angles had a single-pole, constant-delay f11ter with
3-decibel attenuation frequency at 90 Hz. Reference 7 and Append1x.B of .
reference 3 contain further information on this system. The only difference 1n
the set of sensors used, compared to those of reference 4, was the use of a
Tinear slide-type potentiometer to measure hub teeter angle. .



Data Reduction

Data reduction was conducted to produce complete sets of concurrent values
of all performance and load parameters for each test point. Measured PADS data
were corrected and reduced to final form as described in reference 6. PADS
parameters change more slowly than SRBI parameters, which allows one set of
reduced PADS data to remain valid for each complete revolution described by
SRBI data. Some of the PADS parameters were used to reduce each set of SRBI
data (for a complete rotor revolution inclusive of each PADS test-point time).
Most of the reduced SRBI data are described by their harmonic content. All
SRBI data were corrected for the effects of temperature and filter lag. Rotor
speed was calculated from SRBI azimuth data rather than PADS tachometer data.

Flight-Test Procedures

Flight-test conditions included hover, level forward flight, and collec-
tive-fixed maneuvers. Test points for steady, level-flight speed sweeps ranged
from about 33 to 74 m/sec (65 to 144 knots) in approximately 5 m/sec (10 knot)
increments; each point was held for several seconds. Manuevers were flown with
a target tip-speed ratio of 0.25 (approximately 108 knots) and collective pitch
set for steady, Tevel flight at that speed. These maneuvers were symmetrical
pulT-ups and constant-airspeed descending turns. Linear climbs and descents
were also flown with the same airspeed target. Emphasis was placed on obtaining
a data set that would be useful for comparison with data for the other blade
sets flown with this same vehicle (refs. 2 to 6). This required strictly con-
trolled and standardized test procedures, close attention to rotor speed, and
control of configuration parameters (such as center of gravity).

PRESENTATION OF RESULTS

Data on performance, rotor loads, flight state, and control positions are
presented in figures 5 through 18 and in the Tistings of Appendix A. Table V
is a guide to the 1istings. Flight numbers and run numbers are used to identi-
fy the test points for all Tistings and some figures. The data figures are
presented as follows:

Level flight ' | ' Figures
Power-required data . . . . . . . . . . . ... .. 5
Three-speed sweeps . . . . . . . e e e e e e e 6
Typical data histories . .. . .. . ... ... . | 7
Loads: harmonic content and airspeed . . . . . . 8, 9

Climb and descent . . . .. . .. ... ....... 10



Figures

Maneuvering flight

Descending turns . « « « ¢« « ¢ o 0 o 0 . e e . 11 to 14

Symmetrical pull-ups . . « « « ¢ v ¢ o 0 0o . e | 15 to 17

Maneuver data trends, peak-to-peak . . . . . . . . 18
DISCUSSION

The discussion of data for the RC-SC2 blades is consistent with the
approach taken in reference 3 with the NLR-1T data. Vehicle load level is
described in terms of vertical load factor or vehicle load coefficient CL'.
Although C_' approximates rotor-1ift coefficient, it is actually a measure of
the normal component of inertial load reacted by the rotor, stub wings, and
other aerodynamic surfaces. As in reference 3, rotor loads are discussed in
terms of three components: beamwise (flapwise), chordwise (inplane), and
torsional (including pitch-link loads). :

As in references 3 and 5, test-point times for data reduction were chosen
after records of flight-state parameters, control position, rotor motion, and
blade loads were reviewed. For Tlevel flight or steady maneuvers, test-point
criteria required a trimmed condition; for symmetrical pull-ups (transient
maneuvers) the criteria required that the body attitude match that of the
vehicle in level flight at the same airspeed. :

The direct comparability of blade torsional-load data for the RC-SC2
blades and blades of references 3 and 5 is affected by the pitch-horn counter-
weights. The mean value of pitch-Tink load is affected by the reduced "tennis-
racket" moment; the lower-harmonic unsteady components are affected by the
increased blade inertia. However, torsional loads measured at 45-percent
blade radius are virtually free from counterweight effects. :

Level-flight data are presented in figures 5 to 9. Ten sets of data are
given for the variation of power required (i.e., torque required) with tip-
speed ratio. As in all the RC-SC2 flights, tip-speed ratio did not exceed
0.35 due to Timitations on allowable peak-to-peak pitch-Tink loads. Speed-
sweep data trends are shown in figure 6 for variations in flight-state
parameters, control positions, and loads with tip-speed ratio or airpseed.
Peak-to-peak loads increase significantly with increased tip-speed ratio:
above u = 0.16 for torsion, above u = 0.20 for beamwise, above u = 0.24 for
chordwise. Rotor-load histories for a typical test condition are shown in
figure 7; sets of data on the harmonic content of level-flight rotor loads are
given in figure 8. Trends of harmonic Toads with increasing tip-speed ratio
are presented in figure 9 for 45 percent blade radius. The beamwise and tor-
sional data show first and second harmonic components increasing with tip-speed
ratio; chordwise trends are less well defined.



The climb and descent data of figure 10 show consistent trends. As in
reference 5, increasing climb rate requires increased collective blade pitch,
more forward tilt of the disk and more torque (and power). Data trends for
both torsional Toad channels are highly similar. :

Characteristics of unsteady loads for maneuvers are shown in figures 11
to 18. Figures 11 and 15 provide representative histories of rotor loads;
figures 12, 13 and 16 present harmonic Toad data for left turns, right turns,
and pull ups. Figures 14 and 17 present trends of some of the harmonic loads
for variations in vehicle load. The basic trends, summarized in figure 18, are
similar to the basic trends in unsteady loads cited in references 3 and 5:
increasing vehicle load coefficient results in 1ittle beamwise change, signifi-
cant chordwise increase, and slight torsional decrease.

CONCLUDING REMARKS

A flight investigation has been conducted to acquire data on the perfor-
mance, loads, and airfoil aerodynamics of a teetering-rotor helicopter having
the RC-SC2 airfoil as the blade-section contour for the main rotor. Data are
presented on the variation of flight-state parameters, control positions, rotor
loads, power required, and blade motion during Tevel-flight speed sweeps,as well
as maneuvers at approximately 0.25 tip-speed ratio.

Several trends are evident in the data. Above tip-speed ratios of 0.24, all
peak-to-peak loads increase with increased airspeed. Peak-to~peak loads also
display basic trends with increases in normal load factor (i.e., vehicle load
coefficient) for maneuvers: inboard chordwise loads increase significantly,
torsional Toads decrease slightly, and most beamwise loads remain virtually
unchanged.



APPENDIX A
TEST-POINT DATA LISTINGS

The upper part of the page for each test point contains PADS-PCM data from
fuselage-mounted sensors. The information on test-point identification and data
on flight state, control position,and other parameters are presented in the man-
ner explained in reference 6. :

The lower part of each page contains SRBI-system data on the rotor. Test-
point identification is printed next to flight-condition parameters. Three
temperatures are given: the value computed for ambient atmospheric conditions
(AMB TEMP); blade temperature at 90-percent radius, upper surface, 60-percent
chord (TEMP 60); and the temperature of the blade electronics in the canister
(CAN TEMP). (The latter two quantities are listed in both Table IV and reference
7 as Tp and Tee, respectively.) These two temperatures were used in SRBI data
reduction. The mast-torque coefficient printed is the average value for the
revolution. The total torque coefficient is the value obtained for engine
power at equivalent main-rotor rotational speed. Both blade pitch (at 75-percent
radius) and teeter angle of the instrumented blade are described by conventional
mean and cyclic components based on harmonic analysis. Peak-to-peak values are
added since, as noted in reference 6, data traces may be much more complex than
a simple first-harmonic pattern.

Rotor loads are presented in terms of mean values, peak-to-peak values,
and the harmonic content for the first 12 harmonics of actual rotor rotational
frequency. (The measured value of this frequency is also listed,) The harmonic
representation uses a series of cosine terms, each with a phase delay. Using
labels from the 1isting, each load may be described as:

F(t) = (MEAN) + £ (AMP), cos (t-(PHASE),)
h=1

where F 1slthe Joad (a function of time), MEAN is the mean amplitude, n is
number of the harmonic, AMP is the vector amplitude, and PHASE is the phase
angle in degrees for that harmonic.



NASA LANGLEY FLIGHT DATA AH~16 PADS PCHM D‘TA

o o e

FLIGHT NO. 092 AIRCRAFT TOTAL WT = 36602. N LOADED CG X= 5,04 M = 198,4 IN

RUN NO. "2 8229. LB Ys =,00 - -0
TIME 42142420 (SEC) ) ’ Is 1,83 s 72.1
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 0,00 KPA * . 0,0 PSF
: ' STATIC PRESe 101.4 KPA = 2117, PSF
Te AIRSPEED= 0.0 KT TOTAL TEMPs 296,1 DEG K » 532,9 DEG R
A/C MACH NO= 0,000 STATIC TEMPs 296.1 DEG K = 532,9 DEG R
BODY ALPHA= 11.9 DEG DENSITYs 1,19 KG/M3 = ,00232 SLUG/FT3
BODY BETA= -47,1 DEG DENSITY ALTe 277. M - 908, FT
SONIC SPEED= 345.5 M/SEC = 1134, FPS
RATE OF CLIMB= O¢ M/MIN = 0. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL €6 LIN ACC. HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES  ANG ACC
(M/S)  (FPS) (6) (M/S)  (FPS) () {DEG)  (RAD/SEC)  (RAD/SEC2)
X 0.00 0.0 2012 0,00 0;0 «012 - ROLL =2l -e017 "-,088
Y 0.00 040 2031 0,00 0.0 «013 PITCH 2 «014 «+001
z 0.00 0.0 ~1.047 0,00 0.0 =1,047 YAW 198.,6 +006 026
CONTROL ANGLES MeRe COLL® 11.5 DEG HORIZ FINa 6,7 DEG
: Ale  «2,3 DEG TeRe COLL= 842 DEG
Bl .5 DEG PEDAL POS= 8.6 DEG
ROTOR PARAMETERS SHAFT ALPHA® 0,0 DEG HUB HEIGHT = 3.2 R -
- HOVER TIP MACHas .65 CONTROL ALPHA= -+5 DEG -
TIP MAX-MACH= .65 DELTA PSIs 0,0 DEG
TIP HIN=MACH= (65
«9R MAX=~MACHe ,59
" IR MIN=MACH= ,59 THRUST FACTOR= o859E+407 N = .193E+07 LB
NASA LANGLEY FLIGHT DATA  AH~1G ==== ROTOR PERFORMANCE AND LOADS
FLIGHT NO, 92 MU=0,000 TOTAL CQs .000306 AMB TEMPe 22,9 C =~ 73,23
Vs 0.0 KT MAST CQ= ,000270 TEMP U60s 26,9 C = 80,47 F
RUN ND. 2 CAN TEMP= 35,4 C = 95,72 F
NZ==1.047 G OMEGA= 33,634 RAD/SEC : :

TIME 42142.13 CLP= 00426 RPM/324m  ,991

ROTOR ANGLES THETA 3/4 (DEG) A0= 1043 - Al= 1.6 Bl= o7

TEETER ANG (DEG) - AQe o3 Als =26 Bls= ~oh

PEAK~TO-PEAK= . 3,5
PEAK-TO-PEAKs 1.4

ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD 4803 PITCH LINK TORSION (449
) (N/DEG) (N-M/DEG) {N~M/DEG) (N/DEG) (N=M/DEG)
MEAN 38138, =2400, ~6439. -2543, -672.
HARMONIC~1 4024e/ 2245 124547 1946 42Te7 11,1 1000,/ 70,1 234/ ~5146
2 332./ -10.1 Téel/ 14,1 1084/ 37.5 3624/ -40,0 334/ =3746
3 560./ 35.4 101./ 33,7 18+./7/ 85.9 2474/ -20.4 544/ 3446
4 68¢/ 53.5 1034/ 28,5 704/ 4047 514/ 4845 11.7 6445
5 . 3304/ 4045 76/ 45,5 52¢/ 44,2 14147 =63.2 324/ =78.5
6 2534/ 5641 83,7 41,2 254/ 57.9 56¢/ 1244 S5e/ =10.9
7 2084/ ~8647 797 5242 15./7 37,2 354/ 52.3 Tel =56,9
8 844/ 3440 564/ -7 33,/ =28,.,0 34,/ 7240 34/ <7845
9 464/ ~41.6 864/ 1644 46./ 26.8 594/ =44.9 3e/:=1743
10 21e/ 30,1 324/ 4el 18,7 17,0 664/ <5844 6e/ T6.9
11 624/ =75,1 1347 24.6 2147 ~10,8 12./ 65.0 4ol T6,7
12 6l./ 66.4 1007 6%5.1 1847 ~21.7 15./7 65.5 le/ «5640
PEAK~TO-PEAK 9490.. 2857, 1064. 2406, 189,
BEAM 4174 BEAM .350 BEAM 449 . BEAM 606 BEAM .803
(N-M/DEG) (N-M/DEG) (N=-M/DEGY (N~M/DEG) (N=M/DEG)
. MEAN 132, 258, 194, 14, 168,
HARMONIC~1 2834/ 19.4 59.7 49.1 11447 34.1 2224/ 21,1 17747 T4
2 B6el ~12.6 564/ 11,1 66./ 15.6 115.7 24,0 194,/ 27.1
3 244/ 4647 204/ 6749 204/ 83,2 204/ ~52.4 444/ 244
4 784/ 65.8 304/ 5446 1647 55.8 184/ 8248 444/ 6945
5 3747 2240 10./ 4946 5.4 ~19.6 16,7 37.7 9e/ 6044
6 51s/ =20.8 1l./ 80,5 164/ =3,6 144/ <64.1 244/ l4e4
7 324/ 63.2 5¢/ =85,2 17./ abu? 6s/ 4841 20/ 67.6
8 24./ 852 3./ 37.0 64/ 51,6 4./ 8.7 5./ 63,3
9 224/ =713 154/ =-82.5 8¢/ 7640 134/ =65,6 144/ =5846
10 294/ =62.6 124/ =36.46 1067 =79.3 1247 =24,7 1347 ~=15.6
11 6/ 5.3 L2y} 2344 2el 3,3 24/ 75.9 3¢/ ~73.8
12 1/ =65.5 5¢/ 78,2 le/ -28,8 34/ ~82.8 1./ =37.6
PEAK~TO-PEAK 842, 292, 357, 553, 645,
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NASA LANGLEY FLIGHT DATA AH=1G  ~wwe PADS PCM DATA

FLIGHT NO. 092 ATRCRAFT TOTAL WT = 35459, N LOADED CG X= 5.05 M = 198.9 IN
RUN NO, 13 7972. LB Y= ~,00 = =0
TIME 43869.30 (SEC) I= 1.84 = 72.3
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,64 KPA = 34.3 PSF
. STATIC PRES= 91.6 KPA = 1913, PSF
Te AIRSPEED= 106.9 KT TOTAL TEMP= 296.7 DEG K = 534,0 DEG R
A/C MACH NO= 159 CSTATIC TEMP= 295.2 DEG K = 531.3 DEG R
BODY ALPHA= -.9 DEG DENSITY¥ 1,08 KG/M3 = ,00210 SLUG/FT3
BODY BETA= ~1.1 DEG DENSITY ALT= 1280, M = 4201, FT
SONIC SPEED= 345.0 M/SEC = 1132. FPS
RATE OF CLIMB= ~215, M/MIN = ~706., FPH

CINERTIAL FLIGHT STATE

AXIS CG6 LIN VEL = CG6 LIN ACC "HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES’ “ANG ACC

(M/SY  (FPS)-. - {G) (M/S)  (FPS) (6) {DEG)  (RAD/SEC) = (RAD/SEC2)
X 54,96 180.3  =~,053 54,82 179.8 ~4053 ROLL  =37.5 2006 .038
Y -1.01 ~3.3 013 -a99  =3.3 2022 PITCH  =3.8 072 002
I =.87 -2.8 -1.178 086 =248 ~1,177 YAW 160.9 . ~.103 ~.006
N v
CONTROL ANGLES MeR. COLL= 10,8 DEG HORIZ FIN= 7.5 DEG
oo, Al= .1 DEG TeRo COLL® 2.3 DEG
Bls 3.2 DEG PEDAL POS= 3.2 DEG
ROTOR PARAMETERS SHAFT ALPHA=  ~,9 DEG
HOVER TIP MACH= .66 CONTROL ALPHA= =~4,1 DEG
TIP MAX-~MACH= .82 DELTA PSI» 1.0 DEG
TIP MIN-MACH= .50
+9R MAX~MACHs 75 ENGINE POWER= 416, KW = 557, HP
+OR MIN=-MACH= .43 THRUST FACTOR= .784E+07 N = o176E+07 L8
NASA LANGLEY FLIGHT DATA  AM=-16 =~-—~ ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 92 MU= .242 TOTAL €CQ= ,000233 AMB TEMP= 22,0 C = 71,63

Va 106.9 KT MAST CQ= 000212 TEMP U60= 32.8 C = 91.11
RUN NO. 13 CAN TEMP= 30,0 C = -86.00
NZ= 1,177 6 OMEGA= 33,842 RAD/SEC
TIME 43869,22 CLPe ,00531 RPM/324% 997
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.7 Als ~e5 Bl= b4ob PEAK-TO-PEAK= 9.4
TEETER ANG (DEG) AO= 23 Alz  =~1,3 Bl= 02 PEAK-TO-PEAK= 265
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD o449 CHORD .803 PITCH LINK TORSION .449
(N/DEG) (N~M/DEG} (N-=M/DEG) (N/DEG) (N-M/DEG)
MEAN 41414, -2931, ~7722. -2415, -690,
HARMONIC~1 4013,/ ~9.0 838./ ~12.2 228./1 -2042 2632./1 ~4646 443,/ =59,.1
2 1060./ 21.3 317/ ~7.4 40074 ~78.6 20740/ -39,7 2000/ =2841
3 2500,/ 40.3 587¢/ 4044 154,/ 48,3 3784/ ©o9 7247 17.5
4 612./ 48.6 324/ 4647 206s/ 3646 5370/ ~78.7 9547 71,1
5 4304/ -21.0 21l./ ~38,.8 4261 89,0 179./ 25.8 30/ 78,1
[ 1101./ -37.3 63L./ 40,2 272./ ~45.1 62¢/ ~53.2 157 7162
7 2584/ ~53.2 111.7 =52.8 37/ =726 294/ ~12.8 le/ 59.3
8 520/ «6607 5lei ~70,2 3247 81,3 53¢/ ~19.1 6e/ =63.2
9 50¢/ 47.0 586/ T4.0 32,/ 53.9 T3s/ 85.8 1./ 13,2
10 112.7/ 29,5 781 7449 83,/ 69.7 50./ 761 9.7 -5903
11 95+/ ~19.0 294/ -52.1 3le/ ~62.8 25,/ ~69.3 5./ 12.1
12 844/ T5.9 36,/ 57.0 13.7 68,2 45,/ 27.4 Lo/ 37.4
PEAK~TO~PEAK 11666, 3522, 1570, 8829, 1179,
w
BEAM 174 BEAM 350 BEAM o449 BEAM .606 BEAM ,803
(N~M/DEG) {(N-~M/DEG) {N-M/DEG) (N~M/DEG) (N-M/DEG)
ME AN ~130. 73, =21, ~307, 159,
HARMONIC-1 696,71 -47.9 4310/ ~66.1 448./ =67.3 443,/ ~68,.8 2104/ ~B2.8
- 2 4024/ ~5444 2804/ ~7065 312,/ ~68.2 2640/ -68.2 87./ ~75.0
3 756/ =7705 550/ 8.5 63,/ 47,5 83,/ 79.6 101e/ 7844
4 397./ 7644 115./ 56,7 580/ 37.3 92,/ 75.1 135.7 53,1
5 12007 =~26.1 18/ ~59.0 22¢/ 64.8 24/ —31,7 55./ B3.6
6 69./ -69.9 5./ T3.1 bol =34.9 8ol 2607 37/ =277
7 4T7«/ B88.7 200/ 8500 330/ B8B.5 12,/ ~17.8 51e/ ~50.1
8 1847 ~17.7 10,7 65,1 11,/ =26.5 10,/ -66.8 264/ ~2845
9 33,/ 8645 26./ 87.9 11./7 68,7 284/ ~81.3 27./ ~58.6
10 307 =11.7 l4./ 14,2 11/ 21,5 16.7 20.0 " 160/ 2044
11 3./ T78.2 2./ ~-58.1 8.7 15,1 Gl 6744 S5el 208
12 2347 =33.7 8.7 ~19.0 9e/ ~82.8 Tel =2207 le/ ~5704

PEAK-TO-PEAK 2448, 1369, 1401, 1413, 872,

11



FLIGHT NO. 092
RUN NGO, 14

NASA LANGLEY FLIGHT DATA

AH=-16

AIRCRAFT TOTAL WT = 35459, N

7972, LB

PADS PCHM

LOADED €G X»
Ya

DATA

505 M. = 198,9 IN
-+00 = ~,0

NASA

FLIGHT NO. 92.

RUN' NO. 14
TIME 43875,55
ROTOR ANGLES

ROTOR LDADS (AMP/PHASE}

ME AN

HARMONIC~1
2
3
4
5
6
7
8
9
10
11
12

PEAK=-TD=-PEAK

ME AN
HARMONIC-1 "
2
3
4
5
6
7
8
9
10
11
12

PEAK-TO-PEAK

12

" THETA 3/4

LANGLEY FLIGHT DATA AH-16 ==--
MU= (244 TOTAL CQ= .000206
Ve 10748 KT MAST CQ= ,000187
NZ* 1.328 6 OMEGA= 33.942

CLP= ,00594

(DEG)
TEETER 'ANG (DEG)

RPM/324= 1,000

RAD/SEC

AQ= 9.6 Al= ~eb Bls

AO= o3 Al= -1,

1 Bl=

ROTOR PERFORMANCE AND LDADS

AMB TEMP= 22,2 C
TEMP U60= 32.8 C
CAN TEMP= 30.0 C

TIME 43B75.70 (SEC) I= 1,84 = T2.3
AERDDYNAMIC FLIGHT STATE DYNAMIC PRESs 1,67 KPA = 35,0 PSF
» STATIC PRES= 91,9 KPA = 1919, PSF
* To AIRSPEED= 107.8 KT TOTAL TEMP* 296.9 DEG K = 534.4 DEG R
A/C MACH ND=  ,161 STATIC TEMP= 295,4 DEG K'= 531,6 DEG R
BODY ALPHA= 1,1 DEG DENSITYe 1,08 KG/M3 = ,00210 -SLUG/FT3
BODY BETA= -1.2 DEG DENSITY ALT= 1255, M = 4118, FT :
SONIC SPEED= 345,1 M/SEC = 1132. FPS
RATE OF CLIMB= =187, M/MIN » -613, FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES ANG ACC
(M/S)  (FPS) 6) (M/5)  (FPS) (6) » (DEG)  (RAD/SEC)  (RAD/SEC2)
X 55.43 -181,9 ~e054 55.25 18143  —.055 ROLL ~36,5  =,005 -.002
Y -1.17  -3.8 +007 -1.18  =3.9 008 PITCH  -1.6 <090 +003
. 1.07 3,5 <1.330 1.08 3,5 ~1,328 YAW 118.8 -.104 021
“CONTROUL ANGLES MsRs COLL= 10,8 DEG HORIZ FIN= 7.5 DEG
Als .1 DEG TeRe COLL® 2,0 DEG
8l= 3.1 DEG PEDAL POS= 3.1 DEG
ROTOR PARAMETERS SHAFT ALPHA= 1.1 DEG
A HOVER TIP MACH= .66 CONTROL ALPHA® <1.9 DEG
TIP MAX=MACH= .82 DELTA PSI= 1.2 DEG
TIP MIN-MACH= .50 v
+OR MAX=MACH= .75 ENGINE POWER= 371, KW = 497, HP
«OR MIN-MACH= .43 THRUST FACTOR= ,791E+07 N = L17BE+07 LB

71.96
91.11
86400

bl PEAK-TO~PEAK= 9.2
3 PEAK~TO-PEAK= 242

DRAG BRACE CHORD ,.449 CHORD .803 PITCH LINK TORSION +449
(N/DEG) (N-M/DEG) {N~-M/DEG) (N/DEG) (N-M/DEG)
42728, =3095. ~7732. -2244, ~681.

4839.7 o7 997./ =-1.0 29547 ~10.3 25377 -4446 435,/ ~58.4
9524/ 5.6 3544/ ~24.8 97./ B88.+6 1981/ ~30.3 19747 =14.4

28634/ 45,2 72547 4744 170.7 55.8 3734/ 19.1 674/ 2843
6564/ 47.3 4134/ 4849 " 292,/ 34.3 621le/ ~7243 99.7 70.9
7784/ ~17.9 16247 -22.9 5047 47.4 240.7 36.8 4741 =77.2
8864/ =30.5 55741 -42.3 22241 =48.0 S4./ 6046 254/ 6047
2764/ =6240 734/ =5443 354/ =40.3 1124/ 849 9e/ 48,1
1064/ =69.1 33./7 72.1 284/ 67.0 49./ 10.8 Te/ 8549
444/ 4649 119./ -87.1 67/ 63,2 984/ =71.7 Tel 5.7
41s/ 4645 1954/ -38.2 1344/ ~54.0 59./ 5845 6ef 47,5
11647 =74,1 63./7 B6.2 32./ 83.5 18./ ~23.5 3./ 6246
14347 =78,.1 260/ =40.5 4Te/ ~B4,7 4347 47.9 6e/ ~3648

13333, 4335, 1758, 9030, 1131,

BEAM ,174 BEAM .350 BEAM .449 BEAM .606 BEAM .803
(N=M/DEG) (N=~M/DEG) {N-M/DEG) (N-M/DEG? {N~-M/DEG)
-3¢ 85, =26, ~-337. 109,
6924/ -3846 450,/ -63,6 4664/ =6b.2 4544/ -69.43 2364/ -B5.6
3664/ <4340 2804/ =66.8 3214/ =65.0 . 2864/ =66.1 99/ =75.46
1194/ ~7046 644/ ol 674/ 45.0 94s/ 7745 1084/ 83.9
47244 77,0 1414/ 54.7 66+/ 38.3 107/ 74.3 1654/ 50.7
17447 =13.1 2747 =43.0 2647 5747 424/ ~16.8 53./ -89.0
9347 =56.9 9.7 82,0 5./ =257 9.7 B80.4 45./ =34.3
63./7 41,9 21le/ 57.9 324/ 71,1 9e/ ~29.6 544/ =59.9
244/ 6143 1le/ -83,3 1247 3247 10,/ =28.8 284/ =14.2
49,/ 83,1 37./ =80.9 204/ 63,2 364/ =68.1 31./ =40.8
19,7 =7.2 11/ 27.8 3¢/ ~71.9 17./ 33.9 20.7 3645
164/ 21.1 2./ 2.0 8.7 1643 5./ 10.8 1247 =18.4
474/ =4643 164/ =28,9 177 =73.6 12./7 ~38.3 3e/ =6444

2770, 1469, 1508, 1496, 1001, .

[3
F
F
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NASA LANGLEY FLIGHT DATA AH-16
FLIGHT NO. 092 AIRCRAFT TOTAL WT = 35262, N
RUN NO, 17 . 7928. LB

PADS PCM DATA

LOADED C6 X= 5,05 M = 198.9 IN
Y= -,00 - ~s0

TIME. 44178.20 (SEC) I= 1,84 = 7244
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1.64 KPA = 34,3 PSF
STATIC PRES= 92,3 KPA s 1929, PSF
Te AIRSPEED= 10646 KT TOTAL TEMP= 297.4 DEG K = 535.,2 DEG R
A/JC. MACH NO= ,159 STATIC TEMPs 295,9 DEG K = 532.6 DEG R
BODY ALPHA= 5.6 DEG DENSITY= 1.09 KG/M3 = ,00211 SLUG/FT3
BODY BETAs 2.7 DEG DENSITY ALTs= 1223, M = 4014. FT
SONIC SPEED= 345,4 M/SEC = 1133. FPS
RATE OF CLIMB= -400, M/MIN = -1313. FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS  ANG RATES ANG ACC
(M7S}. (FPS) (G) (M75)  (FPS) (6) {DEG) (RAD/SEC) {RAD/SEC2)
X 54,53 178,.9 ~e074 5410 17745 ~.062 ROLL. =464 ~s014 2029
Y 2454 843 -+035 2,51 842 -.024 PITCH ~5.1 «208 ~+058
z 5433 17.5 -1.818 5433 17.5 -1.809 YAW 331.3 -+136 «051
CONTROL ANGLES MeRs COLL= 11.5 DEG HORIZ FIN= T+2 DEG
Al= «6 DEG TeRe COLL= 3.0 DEG
Ble 2.5 DEG PEDAL POS= 4.1 DEG
ROTOR PARAMETERS SHAFT ALPHA= 5.6 DEG
HOVER TIP MACH= 466 CONTROL ALPHA= 3.1 DEG
TIP MAX—=MACH= .82 DELYA PSI= ~2.7 DEG
TIP MIN-MACH= .50
»9R MAX-MACH= ,75 ENGINE POWER= 367¢ KW = 492+ HP
«9R MIN-MACH= .44 THRUST FACTOR= .802E+07 N = L180E+07 L8
NASA LANGLEY FLIGHT DATA AH~16 ===-=-= ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 92 MU= ,240 TOTAL CQ= ,000200 AMB TEMP= 22,7 C = 72.89
V= 106.,6 KT MAST CQ= .,000179 TEMP U60= 33,9 C = 93,06
RUN NO, 17 CAN TEMP= 30,8 C = 87.39
NZ= 1,809 6 "OMEGA=* 34,131 RAD/SEC
TIME 44178.05 CLP= ,00796 RPM/324s 1,006
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.9 Als -l Bl= 3.4 PEAK-TO~PEAKs= Te5
. TEETER ANG {DEG) AQ= 2 Ala =1 Bl= .9 PEAK-TD~PEAK= 1.8
ROTOR LOADS (AMP/PHASE) ORAG BRACE CHORD .449 CHORD .803 PITCH LINK TORSION 4449
(N/DEG) (N~-M/DEG) (N-M/DEG) - (N/DEG) {N=-M/DEG)
MEAN 44504, -3388. -7616. ~1754. =615, .
HARMONIC=1 8212./ =20.2 18984/ =124 519+/7 =740 2695./ =2047 3744l =42.7
2 879.7 6642 633./ ~79.0 203./7 -60.7 1217./ 8B.4 137./ 85,4
3 3207./7 17.4 82l.7 1646 185.7 33.8 42847 =2.6 5347 14.4
4 973./ 3642 484,/ 14.9 2854/ 3.6 322./ 5444 101./ o2
5 1003,/ -60.9 258,/ =59.4 57+/ =25.3 267./ 9.5 101.7 71.0
6 11844/ 8645 70447 83,7 2844/ Bl.4 4694/ 38,6 B8./ 507
7 589./ 442 537./ 17.0 329./ 11.9 2907 2448 31./ 8846
8 15547 —8843 101.7 59.0 554/ 6.7 102.7 80.2 234/ -84.8
9 644/ =12.1 12247 8l44 95./ 78.9 554/ 249 12,/ =627
10 454/ -35.8 189./ ~32,0 1534/ =40.2 220/ ~40.8 21 =448
11 8le/ 1244 114./ 68,2 964/ T840 454/ =65.1 4¢/ =3446
12 234/ =88.2 484/ 2240 27«7 2340 66.1 2042 9¢/ =34.5
PEAK=TD~PEAK 20013, 7592, 2889, 82013, 1007,
BEAM 4174 BEAM .350 BEAM 4449 BEAM +606 BEAM ,803
(N-M/DEG) (N-M/DEG) (N~M/DEG) (N~M/DEG) (N=-M/DEG)
MEAN 568, 168, 22, ~337. 3.
HARMONIC-1 9274/ =2641 4524/ =63.9 47941 =70.4 509./ -73.8 334,/ 8747
2 241,/ =726 2594/ ~80,7 31447 =72.7 3084/ =63.9 1554/ =50.3
3 199./ ~30.0 111.7 <~8.4 90./7 17.3 79/ 55.7 91./ 7944
4 4134/ 12.0 127.7 3.5 53¢/ 10.4 89,/ 9.2 181./ 3.2
5 17947 ~77.4 39./ -85,1 12./ -84.9 564/ ~7244 71./ 8l.1
[ 18l.7/ 88.3 34./ 38,3 Tel 43,8 37./ 61.9 534/ =31.6
7 245,71 2546 58./ 25.4 105,/ 33,5 9e/ 4Bo4 96,/ 63.6
8 484/ Tl Tol 4247 21e/ 35.5 10./7 73,3 9./ =69.1
9 19./ ~32.8 21/ -4 1o/ —-43.9 244/ 19.6 24.7 13.0
10 274/ =447 4o/ 7545 Tel 2646 2el =TG4 1147 79.4
11 24./ 6049 16./ =33.9 1547 4246 10./ =12,5 17./ 5043
12 634/ =52,40 24641 ~3647 29¢/ =8648 24+ =3542 164/ 3.2
PEAK-TO=-PEAK 3142, 1493, 1644, 1342, 1206,

13
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NASA LANGLEY FLIGHT DATA  AH=1G —=——- PADS PCM

14

DATA
FLIGHT ND. 092 ATRCRAFT TOTAL WT = 34909, N LOADED CG6 X= 5,05 M = 198.8 IN
RUN N, 22 7848, LB : Y= =,00 - ~+0
TIME 44779.10 (SEC) = 1.84 s 72.5
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,81 KPA . 37.8 PSF
STATIC PRES* 91l.6 KPA ' = 1912, PSF
T. AIRSPEED= 112,0 KT TOTAL TEMP= 295.8 DEG K = 532.4 DEG R
A/C MACH ND= ,167 STATIC TEMP= 294,1 DEG K = 529,4 DEG R
BODY ALPHA= 2.6 DEG DENSITY= 1,09 KG/M3 = ,00211 SLUG/FT3
BODY BETA= -3,0 DEG DENSITY ALT= 1250, M = 4102, FT
SONIC SPEED= 344.,4 M/SEC = 1130. FPS
RATE OF CLIMB= =~358, M/MIN = =1175. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC = AXIS ANG POS ANG RATES ANG ACC
(M7S) (FPS) (6) (M/S) (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X 57.47 - 188,6 -.058 57.35 188.2 ~+042 ROLL ~3.1 006 -+019
Y -2497 =9.7 «034 =2.96 ~9.7 «031 PITCH ~3.2 «060 =076
z 2459 845 ~14403 2459 Bs5 -1.403 "YAW 21445 =+017 -+ 057
‘CONTROL ANGLES MsRe COLL= 10.6 DEG HORIZ FIN= 7.7 DEG
Al= «3 DEG T.Re COLL= 1.3 DEG
Bls= 3.5 DEG PEDAL POS= 2+3 DEG
ROTOR PARAMETERS SHAFT ALPHA= 2.6 DEG
' HOVER TIP MACHs .66 CONTROL ALPHA= -+9 DEG
TIP MAX-MACHs .83 DELTA PSI= 3.0 DEG
TIP MIN-MACHs .50 ‘
«9R MAX=MACH= .77 ENGINE POWER= 348 KW = 467+ HP
+9R MIN-MACH= ,43 THRUST FACTORs L 801E+07. N « L1B0E+07 LB
NASA LANGLEY FLIGHT DATA AH-16 -—-- ROTOR PERFORMANCE AND LDADS
FLIGHT NO. 92 MU= 252 TOTAL CQ= ,000190 AMB TEMP= 21.0 C = 69,72
. : Ve 112.0 KT MAST CQ= ,000167 TEMP U60= 32,8 C = 91,09
RUN NO. 22 ) CAN: TEMP= 30.0 C = 86.00
NZ= 1,403 6 OMEGA= 34,123 RAD/SEC
TIME 44778,.,99 CLP= ,00610 RPM/324w 1,006
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.3 Als= =7 Bls= 407 PEAK~TO~PEAK= 9.9
TEETER ANG (DEG) AQ= Y4 Al= =1,2 Bl= o4 PEAK~TO-PEAK= 245
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD .449 CHORD 4803 PITCH LINK TORSION .449
: (N/DEG) {N=M/DEG) (N=M/DEG) (N/DEG) (N=-M/DEG)
ME AN 43847, -3360. =7940. -2180. =675,
HARMONIC=-1 4785.1 =7 1014./ 1.5 - 31647 ~12.2 286347 =41.9 4744/ =544
2 14284/ 2844 4184/ =1.8 894/ ~63.8 2091,/ ~2644 20641 <7.5
3 271147 40.8 6624/ 47.8 15647 55.4 2634/ 27.1 60./ 3146
4 7404/ 6440 434,/ 56,2 3044/ 4246 5824/ -6346 100./ 81.8
5 895./7 39.3 131.,7 51.2 9247 8645 343,/ -87.0 797 =34,7
6 891./ 9.2 498,/ 445 193,/ -5.8 183,/ ~47.7 21et =497
7 23347 1649 86¢/ 63,6 66e/ 7546 152.7 72.7 8¢l =6840
8 1444/ =79:7 1264/ ~80.6 TLe/ 80,6 444/ =-31.0 11+/ -35,0
9 554/ =377 324/ =746 29¢/ T4.5 844/ 241 7./ -86+8
10 1834/ =63.8 1734/ 29.6 . 13747 =442 99,/ -77.8 21e/ -The4
11 824/ 146 254/ =29.4 1047 47.4 474/ 6646 Tel 447
12 - 153,/ =1.2 2./ 19.6 18.7/ =67.6 12./ -80.1 1.7 -89.4
PEAK-TO~PEAK 13107, ° 4187, 1768, 10090, 1210.
BEAM 174 BEAM .350 BEAM 4449 BEAM .606 BEAM ,803
(N-M/DEG) (N-M/DEG) (N=M/DEG) (N~M/DEG) (N~M/DEG)
ME AN =34, 73. ~42, -369. 86,
HARMONIC-1 749,17 =38.6 490/ -6045 507+/ =63.1 4644/ ~68.2 2374/ =851
’ 2 415,/ =41.1 3094/ =623 3584/ ~60.3 3444/ -59.9 12741 ~6344
3 198,/ ~74.1 68.s/ -2242 55¢/ 3640 1084,/ 79.0 117.¢ 83,1
4 5014/ 8240 1504/ 6043 677 4747 115.7 77.0 200+1 59.5
5 22741 33.2 264/ ~2.3 50./ 71.8 57/ 18.4 60,/ 87.9
6 B4s/ 1541 1647 ~19.6 204/ ~8l.8 1847 1049 42,7 =39.4
7 104,/ B7.4 28,/ =B6.8 55./ =739 12/ =286 794/ -38.8
8 33,7 579 9el 2642 1347 =74,7 17.7 3.5 4241 =646
9 464/ =25.8 37.7 ~14.9 13./ =59,7 424/ 9 43./ 11.2°
10 224/ —eb 1447 50.3 1247 —6246 17.7 80.0 20./ 83.3
11 22,7/ 37.1 9e/ 2945 9.7 =20.0 12.7 27.4 15.¢/ 51l.4-
: 12 21e/ 2846 9./ 53.2 11./ 12.9 Tel 47,7 3¢/ 1046
PEAK~TD~PEAK 2938, 1632, 1613, 1596, 1076,

B
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NASA LANGLEY FLIGHT DATA  AH-16 =--—— ~ PADS PCM DATA
FLIGHT NB. 092 © AIRCRAFT TOTAL WT = 34910% N LOADED €6 X= 5,05 M = 198,8 IN
RUN NO, 23 7849, LB ' Y= =,00 = =,0
(TIME 44805.10 (SEC) Z= 1.84 = 72.5
AERODYNAMIC -FLIGHT STATE DYNAMIC PRES= 1,74 KPA = 36,4 PSF
STATIC PRES= 91,1 KPA = 1903, PSF
T. AIRSPEED® 110.2 KT TOTAL TEMP= 295,7 DEG K » 532,2 DEG R
A/C MACH NO= ,165 STATIC TEMP= 294,0 DEG K = 529,3 DEG R
BODY ALPHA= 3,1 DEG DENSITY= 1,08 KG/M3 = .00210 SLUG/FT3
BODY BETA= .2 DEG DENSITY ALT= 1299, M = 42604 FT
SONIC SPEED= 344.,3 M/SEC = 1130, FPS
RATE OF CLIMB= =354, M/MIN = ~1161, FPM
INERTIAL FLIGHT STATE
AXIS €G'LIN'VEL  CG LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG. RATES ANG ACC
(M78) (FPS) (6) (M/S) (FPS) {6} (DEG) (RAD/SEC) (RAD/SEC2)
" X 56,63 185.8 ~.068 56.44 185.2 ~s066 ROLL -1.7 2006 -.114
: Y .16 .5 -+003 17 .6 -s027 PITCH ~249 +094 ~-.008
z 3,06 10,1 =1.480 3,07 10,1 =1.478 YAW 21447 -4017 ~4017
" " CONTROL ANGLES M.Re COLL® 1046 DEG HORIZ FIN® 7.4 DEG
S Alx +6 DEG T.R. COLL= 1.4 DEG
Bl 3,0 DEG PEDAL POS= 2.3 DEG
ROTOR PARAMETERS SHAFT ALPHA= 3,1 DEG
HOVER TIP MACH= .66 CONTROL ALPHA= +1 DEG
TIP MAX-MACH= .83 DELTA PSI=  ~.2 DEG
TIP MIN-MACH= .50
+OR MAX-MACH= ,76 ENGINE POWER= 334, KW = 448, HP
*9R MIN-MACH= ,43 THRUST FACTOR= ,796E+07 N = J179E+07 LB
NASA LANGLEY FLIGHT DATA  AH-16 =~=-- ROTOR PERFORMANCE AND LOADS
FLIGHT NO, 92 MUs 4247 TOTAL CQ= .000182 AMB TEMP= 20,9 ¢ = 69,62
: V= 110,2 KT MAST CQ= ,000156 TEMP U60= 33,1 C = 91,58
RUN NO. 23 CAN TEMP= 30,0 C = 86,00 |
NZ= 1,478 G OMEGA= 34,175 RAD/SEC :
TIME 44804,99 CLP= ,00645 RPM/324= 1,007
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.4 Al=  -—,1 Bl= 4.6 PEAK-TO-PEAK= 9,6
TEETER ANG (DEG) AOw .3 Al= =,9 Bls o6 PEAK-TO-PEAK= 2.0
ROTOR LOADS (AMP/PHASE) DRAG BRACE = CHORD .449 CHORD +803 PITCH LINK TORSION +449
(N/DEG) (N~M/DEG) (N=M/DEG) (N/DEG) (N-M/DEG)
MEAN 44661, ~3507, =7964., -2058., -655,
HARMDNIC~1 49724/ ~17.6 1008./ —18.9 3384/ =34.8  3055./ —48.6 500,/ =57.6
2 12024/ 19.2 4254/ ~14.9 884/ ~5549  2059./ -43,1 193.7 =21.8
3 2422.7 30,1 584./ 39,5 1384/ 51.3 318./ 2047 744/ 15,0
4 1021./ 58.3 517./ 45.7 329.7 31.0 687,/ ~79.8 904/ 68,3
5 102547 14.6 190.7 22.1 89./ 57.2 442,17 7042 108,/ ~68.2
6 88l./ —45.1 537./ -48,.8 21647 ~55.4 197.7 =70.3 31,/ -71.1
7 1294/ «67.6 284/ 2640 40,/ 54,1 1204/ B3 847 =61.6
8 1557 49.6 1524/ 4247 . 844/ 3943 43,/ 53,9 164/ -81,.5
9 115,/ ~83,2 T4el =35,7 3247 =65.1 824/ =2546 9¢/ ~B243
10 53,/ 62.7 80.7 27.1 52¢/ =40.2 89./ '81.0 154/ —85.5
11 954/ 22.5 314/ -71.8 54,/ =70,1 Tel 12,5 - 74/ =23.3
12 60/ =21.7 36,/ 83,0 19./ 5840 224/ -85.7 6ol =241
PEAK-TO-PEAK 13888, 3793, 1661, 10469, 1257,
o
' BEAM .174 BEAM 350 BEAM .449 BEAM 606 BEAM ,803
(N=M/DEG) (N-M/DEG) (N~M/DEG) (N=M/DEG) {N~M/DEG)
ME AN 21, 82. ~-38. -372, T4,
HARMONIC-1 78347 ~50.9 492471 =67.1 5084/ =690 47 el ~T244 234,/ =-8648
at 2 43047 =56.7 31947 =73.4 36647 =704 3504/ ~69.8 143,/ -67.6
3 142,/ =81,1 584/ ~2042 594/ 31,7 107./ 6244 1164/ 6649
4 5664/ 6640 167.7 45,6 724/ 3645 12647 60,8 206.7 4645
5 25747 3.4 31,/ =26.8 50e7 4345 644! =743 5641 7744
6 864s7 =-31,7 204/ ~59.3 16471 6742 184/ =35,5 . 364/ =50.9
7 113,/ 40.0 34,/ 42,9 594/ 57.6 10s/ =46,3 7244 =8441
8 594/ ~-3.8 17./ ~11.8 204/ 28,7 14,/ ~38,3 31,/ -70.8
9 43,/ =42.0 34,/ -39.8 11/ =643 40./7 =31.1 37.1 ~25.6
10 20./ 10.8 21s/ 17.3 1o/ 75.7 2347 33,5 2./ 39,5
11 18.7 22.1 Tel —-1144 Tel 6041 107 -3.6 144/ =542
. 12 2247 -14,.8 84/ 23.9 1347 ~50.1 9/ '8 Tel 6744
PEAK=TO-PEAK 3171, 1656, 1589, 1638,

1141,
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NASA LANGLEY FLIGHT DATA AH=16 ==== PADS ‘PCM DATA

FLIGHT NO, 092 AIRCRAFT TOTAL WT = 34796, N LOADED €6 X= 5,05 M s 198,.,8 IN
RUN NO. 25 7823. LB : Y= -,00 = =0
TIME 44973,30 (SEC) ' I=  1.84 = 72.5
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,71 KPA = 35,8 PSF
STATIC PRESs 91.8 KPA = . 1917. PSF
T. AIRSPEED= 108.9 KT TOTAL TEMP= 295.7 DEG K = 532,2 DEG R
A/C MACH NO= ,163 : : STATIC TEMP= 294.1 DEG K = 529.,4 DEG R
BODY ALPHA= 1.2 DEG DENSITY= 1.09 KG/M3 = ,00211 SLUG/FT3
BODY BETA= 1.6 DEG DENSITY ALTs 1227. M = 4024, FT
SONIC SPEED= 344.4 M/SEC = 1130, FPS
RATE OF CLIMB= =254, M/MIN = =834, FPM

INERTIAL FLIGHT STATE

AXIS €6 LIN VEL €6 LIN ACC: HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC

(M/S) (FPS) 6} (M78) (FPS) {6) (DEG) (RAD/SEC) (RAD/SEC2)
X 55498 183,7 -+059 55.86 183.3 ~+058 ROLL .2 «002 . «020
Y 1.59 5.2 -e020 - 1.59 542 ~+015 PITCH -3.1 057 ©=s005
A 1,21 4.0 =1.296 l.22 440 ~14295 YAW 2340 =008 + 007
CONTROL ANGLES M+sRe COLL= 10.4 DEG HORIZ FIN= 7.5 DEG .
Al= +4 DEG TeRe COLL= 2+1 DEG
Bls 3.2 DEG PEDAL POSs 2.8 DEG .
ROTOR PARAMETERS ’ SHAFT ALPHA= 1.2 DEG
’ : HOVER TIP MACH= ,66 CONTROL ALPHAs =~2,0 DEG
TIP MAX-MACH= .82 DELTA PSI= . ~1.6 DEG
TIP MIN-MACH= .50
¢9R MAX=-MACHs ,76 ENGINE POWER=s 374, KW = ‘502 HP
+9R MIN-MACH= ,43 THRUST FACTOR= (794E+07 N = L,17BE+07 LB
NASA LANGLEY FLIGHT DATA AH=16 ~-=~ ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 92 - MU= ,246 TOTAL €CQ= ,000206 AMB TEMP= 21,0 C = 69.73
V= 108.9 KT MAST CQ= ,000184 TEMP U60= 32,8 C = 91,01
RUN NO. 25 CAN TEMP= 30,0 C = 86.00
NZ= 1.295 6 OMEGA= 33,976 RAD/SEC
TIME 44973,15 CLP= ,00565 RPM/324= 1,001 .
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.3 Al= ~el Bl= 4e6 PEAK~TO-PEAK= . 9,6
: TEETER ANG (DEG) AD= o3 Al= -1.2 Bl= o3 PEAK~TO-PEAK= 243
ROTOR LODADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD .803 PITCH LINK TORSION ,449
(N/DEG) {N-M/DEG) (N~M/DEG) ' (N/DEG) (N-M/DEG)
MEAN 42680, -=3226., © =7905. -2206, ~680,
HARMDNIC-1" 4008./ -9.3 810+7 -=9.5 24447 ~25.2 2793,/ =52.1 469/ ~64,2
- 511s/ 24,7 2404/ =371 83,/ 59.9 2052¢7 =47,.8 1954/ =33.5
3 2830./7 22.7 Tl4e/ 2745 1784/ 31,5 333,/ ~10.8 70/ 4.5
4 687./ 27.0 417./ 23.0 282./ 12.1 643,/ 83.3 107.7 47.5
5 660/ ~18,0 83./ 7.8 90./7 53.1 334,/ 27.5 64./ 7542
6 871./ =70.2 5334/ =71.2 229./ ~Bl.5 95./ 6442 19.7 38.4
7 2254/ -64.44 TT7el =4243 454/ =23,8 83,/ =25.0 6e/ 3046
8 454/ 8841 764/ o8 454/ =19.0 3547 ~8043 10./ 54,1
9 584/ ~7544 57/ 41.8 380/ Te6 77/ 6841 4o/ 8.3
10 87./ 29.6 - 119./ -88.8 98.7 75.9 62.7 12.8 1247 8.7
11 57./ 72.7 15./ 52,7 13.7 -23.5 1847 6.5 3./ 2.5
12 964/ 5848 32.7 22,2 45/ 3746 48e/ —-13.8 4o/ =49.8
PEAK=TO-PEAK 116664 3915, 16986. 9712, 1179,
BEAM ,174 BEAM .350 BEAM o449 BEAM +606 BEAM .B803
(N~M/DEG) (N-M/DEG) (N~M/DEG) (N-M/DEG) - (N-M/DEG}
MEAN -123, 58, ~49. -352. 117.
HARMDNIC~1 T13.7 =54.1 . 4694/ ~71,2 4860/ =T2.9 456,/ =754 2184/ -88.0
2 427¢/ =57.9 303,/ ~80.6 345,/ -78.8 311./ =77.9 110.7 =83.7
3 151,/ 8l.2 © 620/ =29,9 644/ 19.6 96,/ 55.8 112./7 58.2
4 510/ 51.9 153,/ 3043 72¢7 14,7 119.7 47.7 183./ 28.5
5 192.7 -22.2 224/ =67.5 42./ 23,5 43./ ~34.8 58./ 48.1 .
[ 6247 ~6143 Tl =79.2 117 57.6 2./ -83.9 464/ ~76.8
7 63./ 11.8 . 224/ 18,1 35,/ 35,1 157 =5746 594/ 8648
8 15./ =53.4 84/ -55,9 LYY} 72,0 13,/ ~51.8 3044 =6147
9 34,7 4848 2%9./ 63.9 12,/ 14.3 307 8643 29.7 -70.5
10 9/ =83,2 164/ =35.3 6./ 3640 18.7 ~16.4 2047 4,7
11 13,/ =-31.2 24/ 6344 6e/ =61.3 6e/ —46.8 11./ =51.2
12 49./ 89,1 164/ =78.2 2le/ 61.5 12./7 83.8 3¢/ 6443

PEAK=TO-PEAK 2878, 1527, 1559, 1536, 983,
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NASA LANGLEY FLIGHT DATA AH=1G === PADS PCM DATA
FLIGHT NO. 092 AIRCRAFT TOTAL WT = 347524 N LOADED €6 X= 5,05 M = 19848 IN
RUN NO. 27 7813, L8 . Y= =,00 = -0
TIME 45028400 (SEC) I= 1.84 « T2.6
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1.70 KPA = 35,5 PSF
STATIC PRES= 9l.4 KPA ~ = 1910. PSF
T. AIRSPEED= 108.7 KT TOTAL TEMPs= 295.7 DEG K = 532,3- DEG R
A/C MACH NO= 162 STATIC TEMP= 294,2 DEG K = 529.5 DEG R
B8ODY ALPHA= 4.6 DEG DENSITYs 1,08 KG/M3 = 00210 SLUG/FT3
BODY BETA= 1.5 DEG DENSITY ALTs 1265, M = 41514 FT
SONIC SPEEDs 34444 M/SEC = 1130, FPS
RATE OF CLIMB= ~432, M/MIN = —~1416. FPH
INERTIAL FLIGHT STATE’
AXIS €6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS - ANG RATES ANG ACC
(M/S) (FPS) (G) (M78) (FPS) {G) ’ (DEG) {RAD/SEC) (RAD/SEC2)
X 55470 182.7 -.074 55.43 181.9 -+069 ROLL .9 " 4014 -.059
Y 1.50 449 -.023 1.53 540 -.03% PITCH -2.8 131 -2 022
z 4448 14.7 ~1.639 4449 1447 -1.635 YAW 3845 ~s026 -.008
CONTROL ANGLES MeRe COLL= 10.4 DEG HORIZ FIN= 7.1 DEG
Als= «7 DEG T«Re COLL= 1.3 DEG
Bl= 242 DEG PEDAL POS= 2.5 DEG
ROTOR PARAMETERS SHAFT ALPHA= 4.6 DEG
: . HOVER TIP MACH= .u7 CONTROL ALPHAs 2.4 DEG
TIP MAX—-MACH= .83 DELTA PSI= 1.6 DEG
TIP MIN-MACH= .50 .
. 49R MAX-MACH= .76 ENGINE POWER= 298¢ KW = 399. HP
«9R MIN-MACH= .44 THRUST FACTOR= .804E+07 N = L1BlE+07 LB
NASA LANGLEY FLIGHT DATA AH-16 ~—~-- ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 92 MUs ,243 TOTAL. CQ= 000160 AMB TEMP= 21,0 C = 69.83
Vs 108.7 KT MAST CQ= ,000133 . TEMP U60= 32,1 C = 89,72
RUN NO. 27 CAN: TEMP= 29.6 C = 85,30
NZI= 1.635 G OMEGA= 34,322 RAD/SEC
TIME 45027.92 CLP= ,00703 RPM/324% 1,012 )
ROTOR ANGLES THETA 3/4 ° (DEG) AQs= 9.0 Al= =0 Bl= 3¢t PEAK-TD-PEAK= 7.4
TEETER ANG (DEG) AQ= o3 Als= —eb Bls= .8 PEAK-TO~-PEAK= 240
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD .803 PITCH LINK TORSION v449
: (N/DEG) {N-M/DEG) {N~M/DEG) (N/DEG) (N-M/DEG)
MEAN 45999, -3679. -8070. -1610., . -613,
HARMONIC-1 6172./ =642 1222./ =-3.1 34147 -11.6 25464/ ~47.4 431./ -61l.4
2 961/ =1743 506e/ =3%565 1434/ =T445 1067¢/ =4245 © 1184/ =545
3 27547 2643 711./ 32.3 16747 4844 363./ 39.1 64,/ 21.0
4 . 7397 3449 492,/ 2643 342,/ 1643 553,/ 8644 T4e/ 4843
5 736./ ~12.8 103./ ~-11.5 53./ 6643 3644/ 5644 89./ ~81,3
6 8l4./ =70.6 5204/ ~73.8 22847 =78.0 27847 78.3 44el 7547
7 223.7 =8745 474/ 447 b6e/ 21.2 1564/ 13.7 20¢f =70.7
8 145,/ 5640 137,/ 31.0 494/ 39.7 494/ T1.8 184/ =85.2
9 604/ =3740 49./ -88.9 33,/ 75.5 79/ =270 Sel 8@.8
10 24./ 68.2 177/ =19.9 1507 -42.9 777 7542 Tel T7.3
11 48+./ 11.5 T4l 7642 57/ 8l.3 304/ =-63.7 2.1 45.2
12 65.7 8746 Tel 5744 18.7 13.0 30./7 33.9 6o/ b
PEAK-TO-PEAK 14439, 4946, 2091, 7769 935,
BEAM 4174 BEAM .350 BEAM +449 BEAM ,606 BEAM .803
(N-M/DEG} {N—=M/DEG) (N~M/DEG) (N-M/DEG) {N-M/DEG)
ME AN 204, 98, =36, -388, ~18.
HARMONIC=~1 6534/ =37.8 4564/ -6743 4844/ -70.1 4734/ =T246 26947 ~B749
2 23247 =6145 25047 =7843 301./ =72.5 30247 =7147 1474/ =7949
3 1634/ <4241 8l./ =14.0 6747 2240 80./ 53.5 944/ 67.8
4 5334/ 46.0 165/ 30.7 68./ 3244 126./ 42,8 20847 35.6
5 1844/ =12.8 354/ =47.2 36,/ 53.1 47./ -28,1 67./ =8847
6 5147 ~80.9 19,7 -81l.6 20,/ =60.3 13./ 68.2 6le/ =44,1
7 13247 2340 40,/ 26,1 57/ 3541 6el ~3167 524/ T4e8
8 654/ 1.2 11.7 - 9 2le/ . 2343 b6e/ =2607 164/ 8747
9 36/ =37.5 340/ ~42.1 6./ =8741 32¢/ -3444 32./ =33.9
10 464/ 25.7 204/ 28,3 10/ 43,1 2l./ 3645 1647 2047
11 1347 59.7 4ol 2347 1l./7 68.2 347 49.6 4ol ~7849
12 3847 —=34.3 1547 =111 17./ -70.1 144/ ~5.2 124/ 20.2
PEAK-TD~PEAK 2937, 1514, 1508, 1497, 1257,
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NASA LANGLEY FLIGHT DATA

FLIGHT NO. 092

ATRCRAFT TOTAL WT = 34674, N

AH-16

LOADED CG X»

PADS PCM DATA

505 M = 198.8 IN

RUN ND, 28 7795. LB Y=  =,00 = =0
TIME 45177.20 (SEC) = 1.84 = 72.6
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,69 KPA = 35.3 PSF
STATIC PRES= 90,6 KPA « 1892, PSF
T. AIRSPEED= 108,9 KT TOTAL TEMP= 295.,4 DEG K = 531.8 DEG R
A/C MACH NO= ,163 STATIC TEMP= 293,9 DEG K = 529,0 DEG R
BODY ALPHA= “e4 DEG DENSITY® 1.07 KG/M3 = .,00208 SLUG/FTB
BODY BETA= 3.8 DEG DENSITY ALT= 1353, N = 4438, FT
SONIC SPEED= 344,2 M/SEC = 1129, FPS
RATE OF CLIMB= =316+ M/MIN = -1038. FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M/S) ~ (FPS) (6} (M/S) (FPS) (G) {DEG) (RAD/SEC) (RAD/SEC2)
X 55.88 183,3 =+056 55.67 182.7 ~+058 ROLL 39,3 019 =+011
Y 3469 12,1 ~.035 3.72  12.2 =e040 PITCH =3.3 «100 «007
1 -39 =1.3 =1.284 “e39 =1.3 ~1.282 YAW 34,8 «091 « 014
CONTROL ANGLES MeRs COLL= 10.6 DEG HORIZ FIN= 7+4 DEG
’ Al= +6 DEG TeRs COLLS 1.8 DEG
Bl= 3.1 DEG PEDAL POS= 1.9 DEG
ROTOR PARAMETERS SHAFT ALPHA= -+4 DEG
. HOVER TIP MACHs ,66 CONTROL ALPHAs =3,5 DEG
TIP MAX-MACH= .82 DELTA PSI= -3.8 DEG
TIP MIN-MACH= .50 ’
*IR MAX-MACH= .76 ENGINE POWER= 3784 KW = 507. HP
¢9R MIN=-MACH= ,43 . THRUST FACTOR= ,783E+07 N = ,176E+07 LB
NASA LANGLEY FLIGHT DATA  AH=16 =---- ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 92 MU= 246 TOTAL Ca= ,000212 AMB TEMP= 20.7 C = 69,32 F
) Ve 108.9 KT MAST CQ= ,000190 TEMP Ub0= 32,0 € = 89,56 F
RUN NO. 28 CAN TEMP= 29,6 C = 85.30 F

NZ= 1.282 G OMEGA= 33,938 RAD/SEC
TIME 45177.0%5 CLP= ,00567 RPM/324= 1,000
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.5 Al= 2 Bls= 4.5 PEAK~TO-PEAK= 9.2
TEETER ANG (DEG) AQ» «3 Al= ~1,1 Bl= o4 PEAK-TO-PEAK= 242
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD ,803 PITCH LINK TORSION ,449
(N/DEG) (N~M/DEG) (N-M/DEG) (N/DEG) (N=~M/DEG)
ME AN 42099, -3172. ~7878, - =-2271. ~676.
HARMONIC-1 36594/ =173 7054/ =16,5 192.7 =28.1 26504/ ~5845 451./ =68.7
2 10224/ 2444 267¢/ =13.3 59/ 70,7 1914,/ =52,1 1834/ =36.6
3 277347 1641 701,/ 19,3 173./7 28.2 3404/ =744 T4/ =1,y4
4 5064/ 2244 3074/ 2044 - 2344/ 9.9 585./ 77.4 924/ 44.8
5 53047 —43.1 624/ -55.8 5247 47.5 209.7 11.6 344/ 65.9
6 1044./ ~75.9 588+.7 —80.4 25744 -89.2 B2.7 4046 21.{ 18.3
7 152.7 ~59.6 47/ 26,0 404/ 3647 654/ =35,2 6e/ 2.1
8 1347 =5.6 544/ =32.3 4le/ =24.3 454/ =63.1 Bs/ 5347
9 4le/ =745 574/ 48.9 224/ 2944 1084/ 3443 24/ ~69.6
10 129,/ —23.8 " 37.74  15.3 63+/ 10.8 6647 ~14,9 154/ S5e4
11 594/ 7844 244/ =29,0 204/ -44.7 35./ =-17.6 3.7 2.6
12 125.7 47.5 2747 2.1 304/ 40.8 484/ -21.3 3./ =724
PEAK-TO=-PEAK 11662, 3386, 1485, 8953, 1163,
BEAM 4174 BEAM ,350 BEAM 4449 BEAM 606 BEAM ,803
(N-M/DEG) (N~M/DEG) (N-M/DEG)} {(N-M/DEG} (N-M/DEG)
ME AN ~107. 56, ~50. =-345, 99,
HARMONIC-1 636.7/ -60.8 4554/ ~7544 4704/ ~77.1 4534/ =7841 2354/ =87.9
2 3974/ =679 289,/ -B87,1 33547 -84.4 30647 -B4,5 121.7 8440
3 112.7 B82.9 584/ ~27.0 63,/ 1946 91s/ 5442 1077 5642
4 4444/ 49,7 1344,/ 28,2 65.7 10.2 107./ 4547 16047 24.9
5 1244/ =45.1 19,/ ~75.1 33,7 22.4 284/ ~67.7 564/ 3244
6 8l./ 81l.8 9./ 63.3 . 5al 34,1 4o/ =5.6 35./ 89.8
7 53¢/ 2543 244/ 2545 39./ 34.2 1447 -83.6 6ls/ 71,0
8 8ol =2447 84/ 1744 5./ =87.,0 1247 7347 25./ B8l.2
9 46e/ 1848 37./ 2847 154/ 55 38+/ 3643 344/ 53.4
10 27./ 5840 134/ -69.3 9./ 32.3 154/ =64.0 15./ =55,2
11 13,/ =43.6 4ef ~63.6 9./ =-73,.9 8e/ ~6540 10.7 -65.9
12 28,/ 81,0 8./ B89.6 84/ 2949 6e/ =B8641 1/ =36.6
PEAK=-TO~PEAK 2399, 1457, 1511. 1535, 964,
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NASA LANGLEY FLIGHT DATA AH=16 ===-= PADS PCM DATA
FLIGHT NO. 092 ATRCRAFT TOTAL WT = 34654, N LOADED CG X= 5,05 M s 198.,8 IN
RUN NO, 29 ; 7791.°L8 Y= =,00 . =.0
TIME 45181.20 (SEC) I= 1.84 = T2.6
AERODYNAMIC FLIGHT STATE DYNAMIC PRES®= 1.66 KPA ] 34,8 PSF
' STATIC PRESs Q0.8 KPA s 1896, PSF
T. AIRSPEED® 107.9 KT TOTAL TEMP= 295,6 DEG K =  532,0 DEG R
A/C MACH NO= ,161 STATIC TEMP= 294,0 DEG K » 529,2 DEG R
BODY ALPHA= l.1 DEG DENSITY= 1,08 KG/M3 = ,00209 SLUG/FT3
BODY BETAs= «9 DEG DENSITY ALT= 1334, M = 4377, FT
. SONIC SPEEDs 34443 M/SEC » 1130, FPS
RATE OF CLIMR= ~217. M/MIN = ~711. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC AXLS ANG POS ANG RATES ANG ACC
(N7S) (FPS) (G) (M/5)  {FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X 55,49 182,0 -0 068 55.25 181.3 ~+068 ROLL 41.5 011 «032
Y 85 - 2.8 ~.001 87 209 «003 PITCH ~243 «117 -.004
. 1 1.06 345 =1.440 1.06 3.5 ~1.437 YAW 17.5 o113 =+001
- CONTROL ANGLES‘ MeRs COLL= 1046 DEG HORIZ FIN= 7.2 DEG
- Als «5 DEG TeRe COLL= «6 DEG
B1= 2.6 DEG PEDAL POS= 1.1 DEG
ROTOR PARAMETERS SHAFT ALPHA= 1.1 DEG.
HOVER TIP MACHs .66 CONTROL ALPHA= «1,5 DEG
TIP MAX~-MACH= ,82 DELTA PSI= -+9 DEG
TIP MIN-MACH= .50 » _
«9R MAX-MACH= .76 ENGINE POWER= 3284 KW = 441. HP
«9R MIN-MACH= .43 THRUST FACTOR= .789E+07 N = L177E+07 L8

NASA LANGLEY FLIGHT DATA AH=16 ~—-= ROTOR PERFORMANCE AND LODADS
FLIGHT NO. 92 MU= .243 TOTAL CQ= .000182 AMB TEMP= 20,9 C = 69,56 F
V= 107.9 KT MAST CQ= ,000163 TEMP U60= 32,1 C = 89,72 F
RUN NO. 29 : CAN TEMP= 29.6 C = B85.30 F
NI= 1.437 6 OMEGA= 34,025 RAD/SEC
TIME 45181,12 CLP= ,00631 RPM/324= 1,003
ROTOR ANGLES THETA 3/4 (DEG) AO= 94 Al= ~e2 Bls= 4.0 PEAK=TO~PEAK= 8.4
: " TEETER ANG (DEG) AQ= o2 Al= ~9 Bls= o7 PEAK-TO-PEAK= 2.1
ROTOR LOADS {(AMP/PHASE) DRAG BRACE  CHORD ,449 CHORD .803 PITCH LINK TORSION 449
{N/DEG) {N-M/DEG) (N~M/DEG) (N/DEG) {N~M/DEG)
MEAN 43507.. ~3351. —7863. <2049, . -654,
HARMONIC-1 51284/ =6,1 1046./ =-4.5 296,/ =13.3 261047 -50.1 4384/ =62.3
2 8854/ 45.5 2924/ -8.1 . 7347 85,5 15644/ ~38,0 1524/ =14.7
3 27094/ 35.5 6664/ 41,2 15347 55.0 360./ 2448 6647 1647
4 7464/ 59.7 445,/ 51.2 313./ 33.9 571e/ =80.2 95.7 6847
5 791+/ ~10.8 15247 -16.0 55/ 28.7 173./ 46.8 47¢/ ~5646
6 983,/ -38,9 614/ ~47.6 24647 -5243 193.7° 7407 377 5742
7 27041 =45,7 98./ Te7 55./ 20,2 109/ 17.0 11,/ 6463
8 39,/ =8243 104e/ 5544 57/ 40.4 284/ =3746 11./ -81l.2
9 244/ 13,0 904/ =6242 230/ 75.2 112./ =67.4 6ol =277
10 14847 49,2 1844/ =65.5 1684/ =7645 83.7 53.7 14./ 38.8
11 35.7 =52.7 37/ 34,6 33./ 62.8 17./ 60,2 4ol =5642
12 119,/ -61.1 204/ -66.8 1347 69.6 324/ 41,1 4e/ =946
PEAK-TO-PEAK 12217, 4317, 1768, 8448, 1084,
BEAM .174 BEAM +350 BEAM +449 BEAM .606 BEAM .803
(N~-M/DEG) (N~M/DEG) (N=M/DEG) (N-M/DEG) (N-M/DEG)
ME AN 30, 6. -44, ~366, 48,
HARMONIC-] 673./ <-42.8 454,/ ~66.8 472.7 =69.2 4514/ =717 2394/ =85.4
A 2 339,/ ~53,.3 275/ ~7245 3214/ —6945 310./ =70,9 13847 =79.7
3 109,/ =54,2 644/ =2.3 67/ 4340 97/ 73,2 111./ .82.5
4 501./ 68.4 154./ 50.0 69./ 40.5 11447 63,0 1884/ 43.8
5 177.7 =12.7 30./ -39,3 344/ 57.9 460/ ~19.7 45./ 7843
6 974/ =-60.5 18./ 87.8 13./7 -87.1 17./7 87.2 4547 =45,0
7 T7¢/ 4044 344/ 53,7 464/ 6143 1247 =21.7 56ef =T1l04
8 31s/7 =38.7 60/ =69.9 4o/ 7746 8e/ =297 154/ =49.3
9 534/ =-87.8 37./ =79.2 l4s/ 58.4 36./ =64.7 33,/ -51.1
10 Sel =2643 144/ 45.8 6./ ~10,3 16,/ 44.0 167 39.3
11 124/ -3.4 5¢/ -60.3 Se/ 47.0 6o/ =46,5 1447 -2840
12 2541 =57.3 9./ =10.5 16,7/ 88,9 6¢/ 4040 6o/ ~48,6
PEAK=TO-PEAK 2790, 1526. 1535, 1523, 1073,
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NASA LANGLEY FLIGHT DATA AH=1G === PADS PCM DATA
FLIGHT NO. 092 AIRCRAFT TOTAL WT = 34557 N LOADED CG X= 5,05 M = 198,8 IN
RUN NO. 33 7769, LB Y= -.00 - -.0
TIME 45350440 (SEC) Z= 1.85 = 72,6
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,67 KPA = 35,0 PSF
STATIC PRES= 91,0 KPA = 1900, PSF
T+ AIRSPEED= 108.1 KT TOTAL TEMP= 295.,6 DEG K = 532,0 DEG R
A7C MACH NO= ,162 STATIC TEMP= 294,0 DEG K = 529,3 -DEG R
BODY ALPHA= 1.8 DEG DENSITY= 1,08 KG/M3 = ,00209 SLUG/FT3
BODY BETA= «7 DEG DENSITY ALT= 1311, M .= 4303, FT
SONIC SPEEDs 344,3 M/SEC = 1130, FPS
RATE OF CLIMB=s =454, M/MIN = ~1489, FPM
INERTTIAL FLIGHT STATE
AXIS CG LIN VEL CG LIN ACC  HUB LIN VEL HUB LIN ACC AXTS ANG POS ANG RATES ANG ACC
(M/S)  (FPS) AG) (M/7S)  (FPS) (G} (DEG) (RAD/SEC) (RAD/SEC2)
X 55.56 182,3 -+ 076 55,25 181.3 ~«079 ROLL -54,8 -.036 «024
Y 67 2.2 -.008 60 2.0 «001 PITCH ~Teb «152 «013
z l.72 5.6 ~1+480 1,72 5¢7 ~14475 YA 109.6 -4135 +001
CONTROL ANGLES MsRs COLL= 10.7 DEG HORIZ FIN= 7,1 DEG
' Al= «3 DEG T«Re COLL= 2.3 DEG
Bl= 2.2 DEG PEDAL POS= 3.6 DEG
ROTOR PARAMETERS SHAFT ALPHA= 1.8 DEG
HOVER TIP MACH= ,66 CONTROL ALPHAS ~+4 DEG
TIP MAX-~MACH= .82 DELTA PSIs ~+6 DEG
TIP MIN-MACHs .50
«OR MAX-MACH= .76 ENGINE POWER= 345, KW = 462 HP
«9R MIN=-MACH= ,43 THRUST FACTOR= ,787E407 N = ,177E+07 LB
NASA LANGLEY FLIGHT DATA AH=16 ---— ROTOR PERFORMANCE AND LODADS
FLIGHT NO. 92 MU= 244 TOTAL CQ= ,000192 AMB TEMP= 20,9 € = 69,60
V= 10841 KT MAST CO= ,000172 TEMP U60= 32,3 C = 90,18
RUN NO. 33 . CAN TEMP= 29.2 C = 84,60
NZ= 14475 G OMEGA= 33,929 RAD/SEC
TIME 45350.25 CLP= ,00649 RPM/324s 1,000
ROTOR ANGLES THETA 3/4 (DEG) AQ= 9.5 Al= ~e5 Bl= 3.4 PEAK-TO-PEAK= Te2
TEETER ANG (DEG) AO= 2 Al= -6 Bl= «8 PEAK-TO-PEAK= 1.9
ROTOR LDADS (AMP/PHASE) DRAG BRACE CHORD +449. CHORD .803 PITCH LINK TORSION 4449
’ (N/DEG) (N~M/DEG) (N=-M/DEG) (N/DEG) {N-M/DEG) .
MEAN" 43611, ~3320, -7879., -1913, -647.,
HARMONIC-1 6013.7 -2 1271.¢ .0 4064/ =642 230047 ~42,2 399,/ ~59.8
' 2 T42e¢71 2944 2874/ =2648 T7e/ B4o7 172947 ~2749 1784/ =9,9
3 24584/ 3546 5824/ 39,2 135.7 61,0 408/ 23,0 64s/ 2249
4 6074/ 49.1 408,/ 36.2 311,/ 175 5404/ ~B444 93./ 56,0
5 857./ ~27.8 1564/ =3046 55.1. 21.9 295./ 41.1 70,/ ~81.2
6 9844/ =-6143 5754/ -68.0 2240/ =78.0 17547 47.2 3247 5244
7 2324/ =54.9 91./ 1946 90./ 16,0 17547 1444 8s/ ~83.8
8 13247 5340 87/ 2441 31le/ 13.9 70./7 ~39,1 104/ =6842
9 4T./ 37.6 50./ 8440 20e/ 50,7 804/ 88,3 Te/l =Bu4
10 977 47.1 1834/ ~7846 16947 ~80.44 76./7 41.8 7.4 21.0
11 36./ -31.8 72./ 51,8 38./ 83,8 13,7 4.3 201 2441
12 193,7 -89,2 21e/ ~46.8 2347 61.3 40,/ 1649 6ol =65.9
PEAK-TO=-PEAK 14434, 4693, 2050, 8446, 1084,
BEAM 174 BEAM .350 BEAM ,449 BEAM .606 BEAM ,803
{N—-M/DEG) (N—-M/DEG) {N~M/DEG) (N~M/DEG) {N-M/DEG)
ME AN 109, 83, -41, -373. 23,
HARMONIC-1 7054/ =29.8 4504/ =64,1 4764/ =68,0 456¢/ ~7344 273./ 84,3
2 3454/ =44,2 2654/ =7245 30507 -70,0 286+ =7243 108+/ ~8645
3 138,/ -61.8 634/ =15.6 574/ 32,5 86./ 7T1.0 109./7 83.2
4 4804/ 5449 148,/ 35.8 65¢/ 26,7 111.7 49,8 1944/ 3063
5 218./ —21.7 37/ -53.3 30./ 41.7 554/ -32.6 56./ 84.5
6 - 11547 ~-66.1 15.7 73.4 be/ 23,2 21/ B87.8 40,/ ~51.3
7 13947 2745 384/ 40,6 64s/ 4244 Te/ ~8044 72./ B81l.8
B 144/ 743 6o/ ~40,8 9./ 82.5 13+.7 -39,0 29s/ =55.,0
9 404/ 69,7 32./ -BB.b 164/ 40.0 3447 ~=73,1 344/ =5747
10 18.7 244 18.7 20.5 1e/7 12.3 22¢1 2402 227 11.4
11 23./ 15,0 3./ 38.7 1247 - 29.9 6./ —24,9 12.7 =44,3
12 49,7 ~57.8 17./ -38,5 19,/ -81.7 12.7 -43.6 4o/ 2146
PEAK=TO-PEAK 3083, 1498, 1540, 1474,
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NASA LANGLEY FLIGHT DATA

FLIGHT NO. 092
RUN ND. 35
TIME 45548.,20 (SEC)

AIRCRAFT TOTAL

AERODYNAMIC FLIGHT STATE

T. AIRSPEED= 101.1 KT

A/C MACH NO= 4151
BODY ALPHA= =6.9 DEG
BODY BETA= -+4 DEG

R

INERTIAL FLIGHT STATE

AXIS C€G LIN VEL €6 LIN ACC HU
(M7S)  (FPS) (6) M
X 51,63 169.4 -.026 51
Y -e40 ~1.3 .020 -
1 -6422 =20+4 -1,031 -6
CONTROL ANGLES MeRs COLL= "1
N Al=
Bls
ROTOR PARAMETERS
HOVER TIP MACH=
TIP MAX-MACHs=
TIP MIN-MACH=
+9R MAX-MACH=
«9R MIN-MACH=

NASA LANGLEY FLIGHY
FLIGHT NO. 92 MU= 4232
V= 101.1
RUN NO. 35
NZs 1,031
TIME 45548.12 CLP= .0046
ROTOR ANGLES THETA 3/4 (DEG
TEETER ANG (DEG
ROTOR LOADS (AMP/PHASE) DRAG BRACE
(N/DEG)
ME AN 37501,
HARMONIC-1 33504/ =31.5
2 23644/ 39,8
3 1740¢/ 5948
4 5647/ 1744
] 17647 ~48.0
] 5044/ 2347
7 2834/ 7347
8 141./ 1245
9 109.7 =79.4
10 584/ ~60.9
11 7344 5.7
12 135,/ =541
PEAK=-TO-PEAK 11091,
BEAM 4174
{N-M/DEG)
MEAN ~123,
HARMUNIC—; B58+7 =609
4 3344/ =T706
3 72+ <540
4 13347 54,1
5 The! 4544
6 1247 =43,5
7 16+/ =B82.44
8 144/ =59.6
9 2.1 5447
10 1./ 21.3
11 16¢/ 5548
12 S5¢/ 8l.4
PEAK~TO~PEAK 2208,

AH=1G =-==  PADS P
WT = 34473, N LOADED CG X
7750, LB . ’ Y
z
DYNAMIC PRES= 1,47 KPA =
STATIC PRES= 90.8 KPA = 1
TOTAL TEMPs 294.5 DEG K = 5
STATIC TEMP= 293,2 DEG K = 5
DENSITYs 1,08 KG/M3 = .0
DENSITY ALT= 1298, M z 4
SONIC SPEEDs 343.8 M/SEC = 1
ATE OF CLIMB= 254, M/MIN =
B LIN VEL HUB LIN ACC  AXIS
/5)  (FPS) (G
W62 . 169.3 . 022 ROLL
40  ~1,.3 .018 PITCH
W22 =20,4 ~1.031 YAW
2.3 DEG HORIZ FIN= 8,1 D
-.5 DEG T.Re COLL® 2.3 D
443 DEG PEDAL POS= 3.0 D
SHAFT ALPHA= =6.9
+65 CONTROL ALPHA= =11.1
.80 DELTA PSIw oh
+50
W74 ENGINE PCOWER= 5
44 THRUST FACTOR= . +769E
DATA  AH-1G6 —-—=-- ROTOR PERF
TOTAL €Q= .000333
KT MAST CQ= ,000305
6 OMEGAs 33,494 RAD/S
2 RPM/ 3242 o987
) A0= 11.1 Al=  =o7
) AO= o3 Als =17
CHORD 449 CHORD .803
(N=-M/DEG) (N~M/DEG)
~2456, -7603 .
7144/ -38,5 2184/ =46.9
64/ 1344 13./ =65.0
4864/ 5Tol 105./ 65.5
187./ 18.9 110./ 15.4
39,/ 3443 27/ 5248
302,/ 1566 14247 4l
2164/ 17,1 1124/ 7649
784/ 33.8 37./ 34T
93,/ 57.8 27.7/ 35.6
160/ =32.9 1144/ 34,8
524/ 47,6 47./ 18,0
650/ =40,7 69e/ —484.9

2979, 1273,

BEAM ,350 BEAM 4449
{(N~M/DEG) (N=M/DEG)
118. 19,

405,/ —6846 4164/ =6645
2184/ =B5.5 2354/ =800
41/ 62.9 47./ 68,3
394/ 35,7 25./ 31,4
14,/ 2044 12./ 15.4
6af =7240 4ol =6T41
8ef Bl,7 120/ =774
S./ 6849 5S¢/ =21:6
11./ 87.0 2./ 1641
9./ =741 30/ ~1343
7./ 4041 7e/ 4845
2./ 80.8 7./ =81,3

1084, 1136,

CM DATA
= 5,05 M = 198.8 IN
2 =00 = =0
= 1.85 = T2.7
30,6 PSF
897, PSF
30,1 DEG R
27.7 DEG R
0210 SLUG/FT3
257. E7Y
1284 FPS
833, FPM
ANG POS ANG RATES ANG ACC
(DEG)  (RAD/SEC) ~ (RAD/SEC2)
-2.1 .000 -.013
~2.2 005 ~-.018
23040 -.008 ,003
£6
EG
EG
DEG
DEG
DEG
760 KW ® 7724 HP
+07 N = J1T3E+07 LB
DRMANCE AND LOADS
AMB TEMP= 20,0 C = 68405 F
TEMP U60= 32.2 C = B89.99 F
CAN TEMP= 29,2 C = 84,60 F
EC »

Blx 5.6 PEAK-TO~PEAKs 11.4
Ble =5 PEAK=-TO-PEAK= 3.5
PITCH LINK TORSION 4449
(N/DEG) (N=M/DEG)

-3227. -737.
2779/ =4T43 43847 =573
1731-/ '6851 191./ “63-1
210./ 1549 63./ 33,5
290./ 75.3 204/ 4447
239./ 6.0 69./ 2848
129./ ~31.0 19,7 =70.6
19./ 6402 8./ 584l
31e/ =6947 6ol 0.1
38,/ ~89.7 1.7 21e5
240 2004 5./ 8841
5./ 69,8 5.0 6206
2./ 29.5 3./ 8B.5
8068. 1037,
BEAM 606 BEAM ,803
{N-M/DEG) (N-M/DEG)
-247, 171,
3954/ =671 158/ =Bl.3
2060/ =72.2 BB./ =4341
57./ =B649 564/ =88.7
31./ 5449 6607 3242
Bel 59,6 43,/ 3649
74/ 49,7 15.7 =356
3./ 4240 10,7 =55.2
6ol ~5349 11./ -70.2
11es =70.5 1447 =59.1
7ol =1242 6o/ =1l4ob
8ol 5643 8o/ 6044
6o/ =8740 5,/ 89,4
1096, 575,
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NASA LANGLEY FLIGHT DATA  AH=1G6 =—===  PADS PCH DATA
FLIGHT ND. 092 AIRCRAFT TOTAL WT = 364431, N LOADED €6 Xs 5,05 M = 198.8 IN
RUN NO. 36 7741, LB Y= =,00 = -,0
TIME 45647.90 (SEC) Ir 1.85 = 72,7
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,55 KPA « 32,4 psf
STATIC PRES= 90,9 KPA = 1898, psF
T. AIRSPEED= 104,1 KT TOTAL TEMP= 295.3 DEG K = 531.6 DEG R
A/C MACH ND= L1586 STATIC TEMP» 293.9 DEG K = 529.0 DEG R
BODY ALPHA= = 2,8 DEG DENSITY= 1.08 KG/M3 = ,00209 SLUG/FT3
BODY BETA= -.,9 DEg DENSITY ALT= 1319, M = 4329, FT
' SONIC SPEED= 34443 M/SEC = 1129, FPS§
RATE OF CLIMB= ~330, M/MIN = -1081. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN AcC AXIS  ANG POS ANG RATES ANG ACC
(M/S)  (FpS) 6) {M75)  (FPS) (6) (DEG)}  (RAD/SEC)  (RAD/SEC2)
X 53,47 175.4 -.062 53.48 175.4  -,068 ROLL ~1.4 002 -.014
Y  -.86 -2,8 011 ~v86 -2.8 008 PITCH  -3,1 -.001 4032
H 2.58 845  =1,031 2,58 8.5 -1.031. " YAW 236.3 -.008 -.017
CONTROL ANGLES MeRe CDLL* 7.7 DEG HORIZ FIN= 6.9 DEG
: Als +9 DEG TeRe COLL +5 DEG
Bl= 2,1 DEG PEDAL POS= 1,2 DEG
ROTOR PARAMETERS SHAFT ALPHA= 2.8 DEG
HOVER TIP MACHs ,66 CONTROL ALPHA= «7 DEG
TIP MAX-MACH= .82 DELTA. PSI= +9 DEG
TIP MIN-MACH= ,50 :
«9R MAX~MACH= .75 ENGINE POWERs 222, KW = 298, HP
¢9R MIN-MACH= ,44 THRUST FACTOR= .786E+07 N = .177E+407 L8
NASA LANGLEY FLEIGHT DATA  AH~16 =---- ROTOR PERFORMANCE AND LOADS
FLIGHT NO, 92 MU= .235 TOTAL CQ= .000124 AMB TEMPx 20,8 € = 49,37 F
V= 104,1 KT MAST Ca= .000109 TEMP US0x 32,1 C = 89,70
RUN NO, 36 ‘ CAN TEMP= 28,8 C = 83,90 F
NZ= 1,031 ¢ OMEGA= 33,920 RAD/SEC
TIME 45647.82 CLP= ,00451 RPM/324= 1,000
ROTOR ANGLES THETA 3/4 (DEG)  AOx 7,1 ° Als .3 Bls 3,4 PEAK=TO-PEAK® 7,2
TEETER ANG (DEG)  AQ= .3 Ale -1,0 Ble .3 PEAK-TO-PEAK= 1,9
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD .449 CHORD . 4803 PITCH LINK TORSION .449
- {N/DEG) (N-M/DEG) (N-M/DEG) (N/DEG) (N-M/DEG)
MEAN 44779, ~3696, ~8050, ~1256, ~600,
HARMONIC=1 277647 3.4 5604/ 1.3 1934/ =33.7 3153,/ -~45.8 470,71 63,7
2 11564/ ~65.4 1884/ ~56,6 470/ ~24.7 1384,/ ~54.9 118,/ ~46.8
3 2370,/ 22.7 551,/ 25.3 114e7 21.3 443,/ -10.8 704/ 14,9
4 7584/ 36,7 493,/ 33,1 3204/ 17,2 6444/ 78,7 100.7 46,0
5 775./ 18,8 190,/ 45,0 10647 61.9 - 470,/ 47.8 9844  76.1
6 3664/ ~6.0 195,/ «1.6 83,/ =5,9 11647 =43,0 1.7 72.9
7 115./ ~42,9 55,7 =40.3 260/ -29.2 108.7 -37.7 B4 6246
8 85.7 45,0 51./ 47.8 444/ 27.5 31.7 -53,3 10.7 57.4
9 284/ =65.0 3747 ~49,4 2347 7447 244/ =723 “Bel =741
10 68,/ 32,5 574/ 244 4847 -33.4 35,7 71.9 5./ =35,7
11 44,/ 43,7 284/ ~-35,2 23.7 2.1 284/ =22,8 20 4,2
Y 264/ 6744 27/ 8.5 264/ 27,4 24e/ =17.1 3.7 6.3
PEAK-TO=-PEAK 10544, 2936, 1637, 9439, 1178,
BEAM 4,174 BEAM ,350 BEAM .449 BEAM 606 BEAM .803
{N=M/DEG) {N-M/DEG) {N=M/DEG) (N~M/DEG) (N-M7DEG)
MEAN -569, ~28, ~102, -359, 171,
HARMONTC=1 692./ =48.9 4284/ —-6645 433,/ -68.3 384,/ -71.1 133.¢ -82.5
2 379,/ -60,2 25447 ~77.5 2854/ ~75.4 251,/ ~73,5 92.¢ ~71.3
3 1544/ =49.4 64,/ ~19,3 524/ 25.1 70./ 6845 8ls/ 69,1
4 5804/ 46,9 17247 28,2 7241 17.4 1264/ 41,5 197.7 31.4
5 229,/ -9 264/ =54,9 41.7 38,2 44yt =15,7 4847 57,7
6 9./ =12.5 13./ -19.8 27.7 ~46.8 3./ -86.6 564/ ~47,5
7 824/ =25,5 19,/ ~10.6 2744 .8 8e7 ~1.8 17.¢ 70.1
8 26,/ -19,0 10e7 ~16.5 6e7 44.1 15,7 -10.0 18,/ -35,1
9 19./ =64,7 13./ ~-38,3 4e/ 45,0 1847 =-11,2 2547 =9.4
10 29./ 1643 17./ 15,5 6¢/ 11,2 23,/ 25,8 23,7 33,3
11 9./ 21.7 Tel =55,7 5./ 21.1 4e/ 62,5 9.7 =13.8
12 31.7 =63,.3 12,7 -46.8 1247 -86.1 114/ -57,7 3./ 7.5
PEAK~TO~PEAK 3084, 1420, 1381, 1292, 854,
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NASA LANGLEY FLIGHT DATA

FLIGHT ND. 092
RUN NO. 37
TIME 45742.20 (SEC)

AERODYNAMIC FLIGHT STATE

T. AIRSPEED= 102.1 KT

A/C MACH NO= ,153
BODY ALPHA= -B.7 DEG
BOOY BETA= «5 DEG

INERTIAL FLIGHT STATE

AXIS CG LIN VEL
(M/S)  (FPS)
X 51.92 170.3
Y 42 le4
3 =790 =25.9

CONTROL ANGLES

ROTOR PARAMETERS

NASA LANGLEY FLIGHT DATA

FLIGHT NO. 92

RUN NO. 37

TIME 45742.10
ROTOR ANGLES

THETA 3/4
TEETER ANG (DEG)

RA

€6 LIN ACC HUB
ey M/
-.021 51,
015 .
-+998 7.
MiR. COLL= 13
Alx -

gl= 4

HOVER TIP MACH=

TIP MAX-MACH=
TIP MIN-MACH=
+9R MAX~MACH=
+9R MIN~MACH=

MU= ,234
V= 102.1

NZ= 998
CLP= 400447

(DEG)

ROTOR LOADS (AMP/PHASE) DRAG BRACE

MEAN
HARMONIC~1
2
3
4
-]
6
-7
8
9
10
1
12

PEAK-TO-PEAK

MEAN
HARMONIC-1
2
3
4
5
6
7
8
9
10
11
12

PEAK-TO-PEAK

{N/DEG)
35450,
46744/ =371
415./7 -12.1
21624/ 49.9
4154/ 7.3
111,/ ~52.49
977/ 1l.6
129.7 =l.2
1954/ =60.4
99.7 3647
344/ ~2140
33,/ 80.0
24/ 6247
14989,
BEAM 4174
(N~-M/DEG)
1'
1146¢/ —~61e5
3104/ —67.9
12347 -l
125.7 5642
72+7 =433
Tel =945
12.7 =25.9
4.1 89.2
247 =797
19,/ =149
6e/ 8.3
T+l =812
2838,

AH-16

AIRCRAFT TOTAL WT = 34358, N

7724. LB

DYNAMIC PRES= 1.49 KPA =
90,8 KPA =

STATIC PRES=

TOTAL TEMP= 294.9 DEG K
STATIC TEMPs 293.,6 DEG K

DENSITY= 1.08 KG/M3 = .00209 SLUG/FT3
DENSITY ALT= 1313. M « 4308, FT :
SONIC SPEEDs 344,0 M/SEC = 1129, FPS
TE OF CLIMB= 414, M/MIN = 1359. FPM
LIN VEL HUB LIN ACC AXIS ANG PDS ANG RATES ANG ACC
S) (FPS} (DEG) (RAD/SEC) (RAD/SEC2)
94 170.4 -.020 ROLL -k +007 ~.020
43 1.4 «011 PITCH ~1l.1 -.009 ~.005
90 =25.9 -+998 YAW 22843 =001 -.015
«1 DEG HORIZ FINs= 8.6 DEG
«8 DEG TeRe COLL= 3.3 DEG
«8 DEG PEDAL POS= 3.9 DEG

SHAFT ALPHA= -8.7 DEG

65 CONTROL ALPHA= -13.,5 DEG
«80 DELTA PSi= -+5 DEG
«50
74 ENGINE POWER= 6564 KW = 880. HP
43 THRUST FACTOR=

LOADED CG X=
Ys
1=

PADS PCM

DATA

5,05 M
1.85 =

31,2 PSF
1897, PSF
53049
528.4 DEG R

DEG R

ROTOR PERFORMANCE AND LOADS

198,47 IN
~.00 = -0
727

+765E+07 N = J1T2E+07 LB

.

AMB TEMP= 20.4 C
TEMP U60= 32.0 C

CAN TEMP=

PITCH LINK
(N/DEG)

-3563,
32134/ -45.2
17004/ =737

AH=16  ===-
TOTAL CQs .000382
KT MAST CQ= ,000352
G OMEGA= 33,466 RAD/SEC
RPM/324= .986
AO= 11.9 Als -8 Bls 6.7
AD= o3 Al=s -2.2 Bl= =7

CHORD - +449 CHORD .803

(N~-M/DEG) (N-M/DEG)
-2009. ~7423,

11064/ =4244 3304/ ~44.3:
157.7 9.9 48.7 ~4046
5834/ 4742 140.7 5544
212./ 17.1 12647 1440

2847 17,3 234/ 6843
5584/ Te2 2374/ -9
86e/ =347 444/ =18.0
1804/ -72.0 804/ -77.8
41,/ 39,2 30./ 3845
85/ ~7849 67+7 =845
11,/ -22.0 2447 646
434/ 6045 41./ 58.5

4334, 1592,

BEAM ,350 BEAM +449
{N~M/DEG) {N-M/DEG)
149, 67,

442,/ -69+6 43444 —-68.5
20847 89.4 221/ =86.1
37/ 70.0 51e/ 67.0
384/ 3044 23./ 18.9
10./7 2647 12./7 1845
3¢/ 477 6e/ 9.9
Se/ Bhab 3./ 87.8
4.7 29.1 2.7 6440
1347 ~13.4 2¢/ =2643
10./ ’1201 6d/ b2
5./ =31.7, o, .7
2+1 ~5646 2./ =33.3
1125, 1160.

302.7 28,2
207./ 65.0
2284/ 3,8
188,/ ~21.2
2241 52,9
86,7 —88e4
4247 -eb
4Bs7 37.9
354/ =~32.7
117 6544
8698,
BEAM ,606
(N-M/DEG)
=220,
399./ ~69.5
193,/ -75.2
664/ BleS
2647 51.3
4o/ 5346
Tel 3.1
3/ 647
3.1 <7556
15¢/ =945
9./ -247
6./ -9l
2e1 -23.9
1094,

29.2 C

PEAK=-TO-PEAK=
PEAK-TO-PEAK=

68.73
89,65
84460

TORSION 4449

{N-M/DEG)

~T71.

451/ -55.7

20641 =74.3
88,/ 18.9
2641 T7.2
65./ 21.0
134/ =353

1./ 1.5
4ol T645
44/ 3743
3./ .5
241 1245
241 =14.6

1099,

BEAM ,803
(N~M/DEG)
178,

1444/ =8741
94./ -36.1
56e¢/ 8le5
5547 274
354/ 34.9
177 ~<11l.4

4e7 -51a1

8./ -6346
184/ =649

84/ 646

4e/ =108

2+1 2949
556,

23

13.3
404

TmTmn




FLIGHT ND. 092
RUN NO, 38
TIME 45836,20 (SEC)
AERODYNAMIC FLIGHT STATE

Te AIRSPEED= 101.7 KT

NASA LANGLEY FLIGHT DATA AH=1G  =mewee PADS PCM DATA
ATRCRAFT TOTAL WT = 34317, N LOADED €6 X= 5,05 M
7715, LB Y= =,00
I= 1,85
DYNAMIC PRES= 1,49 KPA ] 31.2 PSF
STATIC PRES= 91,4 KPA = 1909. °PSF
TOTAL TEMP= 294,7 DEG K = 530.5 DEG
STATIC TEMP= 293,4 DEG K = 528,0 DEG

A/C MACH ND= ,152

BODY ALPHA=
BODY BETA=

4.9 DEG
<5 DEG

DENSITY= 1,09 KG/M3 =
DENSITY ALT= 1240, M = 4068, FT
SONIC SPEED= 343,9 M/SEC = 1128, FPS
* ~1466, FPM

INERTIAL FLIGHT STATE

RATE DOF CLIMB= =447, M/MIN

AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC
(M/S) (FPS) (G6) (M/S)  (FPS) (6)
X 52.15 171.1 ~+063 52.14 171.0 =+ 064
Y 1) 1.5 -+010 47 1.5 ~¢023
1 4445 1446 ~=1.044 4445 14,6 ~1.044
CONTROL ANGLES M.Re COLL= 648 DEG HORIZ FIN=
Als 1.3 DEG ToRe COLLS
B1= 1,9 DEG PEDAL POS=

ROTOR PARAMETERS
HOVER

TIP MACH= .6

TIP MAX-MACH= ,8

TIpP
*9R
*«9R

NASA LANGLEY FLIGHT DATA

FLIGHT NO. 92
RUN NO. 38
TIME 45836.05

THETA
TEETE

ROTOR ANGLES

ROTOR LOADS (AMP/PHASE)

"MEAN 464
HARMONIC-1 28
10
25
2
8
4
1
1

VoNOCWLWN

10

11

12
PEAK=-TN-PEAK 99

BE

MIN-MACH= 5

MAX~MACH= ,75
MIN~MACH= 45

MU= ,229
V= 101,7 KT

NZ= 1,044 6
CLP= ,00446 "

3/4 (DEG)
R ANG (DEG)

DRAG BRACE
(N/DEG)

42, -
11./ 8.7
544/ ~75.1
05./ 10.3
594/ 35.3
544/ 11.9
38,/ 53
08¢/ =7446
76/ T446
4047 ~71.2
680/ =11.8
5./ 39,0
724/ —34.4
89,

AM 174

(N=M/DEG)

ME AN =5

93,

HARMONIC~1 6494/ ~50.8

3
2
(]
2

11

2

3

4

5

6

7 46.7 -27,2
8

9

10

220/ =644
064/ -'QZQI
13./ 31,2
404/ =13,.3
244/ 46,2

32./ ~23.0
274/ =2848
36,7 1843
11./7 60,5

12 224/ ~50.8

PEAK~TO-PEAK 29

24

760

SHAFT ALPHA=
6 CONTROL ALPHA=

2 DELTA PSI=
1

ENGINE POWERs=
THRUST FACTOR=

AXTS ANG POS

{DEG)

ROLL 3.0

PITCH  ~3,3

YAW 303,0
6.8 DEG
.2 DEG
«9 DEG
4.9 DEG
3.0 DEG
~u5 DEG

172, KW =

+801E+07 N =

= 198.,7 IN
= -0

= 72,7

R

R

«00211 SLUG/FT3

ANG RATES ANG 'ACC
(RAD/SEC) (RAD/SEC2)
«006 =063
+005 <005
«008 «005

230 HP

«180E+07 LB

AH=16 ~~== ROTOR PERFORMANCE AND LOADS
TOTAL CQ= ,000093 " AMB TEMP= 20.2 € = 68,37
MAST CQ= .000077 TEMP U60e 31.9 ¢ « 89,42
CAN TEMP» 28,8 C = 83,90

OMEGA= 34,137
RPM/324% 1,006

AO= 6.3 Als
AQ= Y Als -1

RAD/SEC

o0 Bl= 3.0
«0 Bl= .6

PEAK=-TO-PEAK= 642
PEAK-TO~PEAK= 22

CHORD .449 CHORD ,803 PITCH LINK TORSION +449
{N-M/DEG) (N-M/DEG) {N/DEG) (N-M/DEG)

3933, -8149., ~836., ~574,

545./ 11.8 17647 ~22,7 3170./ —48,3 4550/ =-67.5
155.7 ~74.9 4le/ =1443 1096.7/ ~60.1 99+/ =50.0
599.7 17.6 14647 2441 42341 ~5,8 5847 9.2
534.7 20,2 3304/ Teb 6B0+./ 69.1 964s/ 41.7
20647 33,7 10547 46,2 523,/ 31.9 108./ 60,0
2164/ 1.8 98+s/ ~11,.8 10547 =62,7 13./7 7246
8l./ —5645 264/ =54,9 7547 ~59,7 T4/ 28.5
797 67,2 354/ 78,1 334/ ~52.5 9.7 28,3
91e7 ~68,1 654/ «60,7 65./ ~10.1 241 =T74,0
894/ ~1246 706/ ~25,9 384/ 82,1 Tel =264,5
244/ =574.0 - 14,/ =39,4 39,7 ~38,9 5¢/ 79.5
154/ 6344 19,7 26.8 244/ 8.3 le/ 45.8

3117, 1516, 8887, 1162,

BEAM 4350 BEAM ,449 BEAM .606 BEAM .803
(N=-M/DEG) {N~M/DEG) (N-M/DEG) (N=-M/DEG)
=49, ~125, ~384, 155,

41847 ~69,1 42447 ~71,1 375./ ~73.6 128,/ ~80.8
23241 =79.4 2624/ ~76.9 233,/ ~74.1 90.7 =72.1
83,/ ~21,5 654/ 12.9 744/ 55,8 82./ 5645
183,/ 15,2 73./ 10,0 12847 24,5 199,/ 16,7
264/ -68,3 39./ 23,9 464/ =2640 42+ 58,0
11./ ~58,.8 244/ =73.4 6e/ 41.9 4741 ~53.4
13.7 -8.4 19.7 12,2 Tel =2644 17/ =79.6
10.7 ~13.8 9/ 2145 9/ =33,.6 2.7 =32,1
174/ =2644 4ol 36,7 1747 ~25.7 33./ -18.4
13.7 25.2 12,7 37.6 1547 21.4 15./ 19.4
9e/ =3844 6e/ 9.7 3e/ -65.6 4o/ 49,3
9el =40.1 11./7 ~8246 11./ ~47,.2 6s/ -4,8

1386, 1294,. 1242, 853,

mThTm

el



NASA LANGLEY FLIGHT DATA  AH=1G6 ====  PADS PCM DATA
FLIGHT NO. 092 AIRCRAFT TOTAL WT = 34208+ N LOADED CG X= 5,05 M = 198.7 IN
RUN NO. 39 7691, LB Ys =00 .= =0
TIME 45900.00 (SEC) I 1.85 = T2.8
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1.47 KPA = 30.8 PSF
. STATIC PRES= 91,0 KPA - = 1900. PSF
To AIRSPEED= 10143 KT TOTAL TEMP= 294.8 DEG K = 530.6 DEG R
A/C MACH NO= ,152 STATIC TEMP= 293.4 DEG K = 528.,2 DEG R
BODY ALPHA= -13.3 DEG DENSITY= 1,08 KG/M3 = ,00210 SLUG/FT3
BODY BETAs 1.8 DEG DENSITY ALT= 1292, M = 4237, FT
SONIC SPEED= 344,0 M/SEC = 1129. FPS
RATE OF CLIMB= 847, M/MIN = 2777. FPM
INERTIAL FLIGHT STATE
AXIS C€G LIN VEL ~ CG LIN ACC HUB LIN VEL HUB LIN ACC AXIS - ANG POS . ANG RATES ANG ACC
(M/S)Y  (FPS) (6) (M7S)  (FPS) (6) {DEG) (RAD/SEC) (RAD/SEC2)
X 50,70 16643 +004 50,70 16643 . 008 ROLL 3.0 006 -.052
Y 1.64 5.4 -.001 1.65 ) ~-4012 PITCH 245 =4+000 -,021
7 =12.00 ~39,4 -1.016 -12,00 =39.,4 -1.016 YAW 354.8 010 -.005
. CONTROL ANGLES MeRs COLL® 1449 DEG "HORIZ FIN= 9,3 DEG
. ’ ~1.2 DEG T.R, COLL=® 4.4 DEG
5.7 DEG PEDAL POS= 4.7 DEG
ROTOR PARAMETERS SHAFT ALPHA= ~13.3 DEG
HOVER TIP MACH= .60 CONTROL ALPHA= ~19.0 DEG
TIP MAX-MACH= .81 DELTA PSI= =1.9 DEG
TIP MIN-MACHz .51
JOR MAX=MACH= 74 ENGINE POWER= 853, KW = 1144, HP
+OR MIN=MACH= o4& THRUST FACTORs= 778E+07 N s L175E+07 LB
NASA LANGLEY FLIGHT DATA  AH-16 =—=-- ROTOR PERFORMANCE AND LOADS
FLIGHT NO, 92 MU= ,231 TOTAL CQ= 000485 AMB TEMPs 2043 C » 68452
Ve 101.3 KT MAST €Q= 4000450 TEMP U60= 32,3 C = 90,18
RUN NO. 39 CAN TEMP= 28,8 C = 83.90
NZ= 1.016 & OMEGA= 33,683 RAD/SEC
TIME 45899,85 CLP= ,00446 RPM/324% 4993
ROTOR .ANGLES THETA 3/4 (DEG) AO= 13.6 Al =8 Bls 7.6 PEAK~TO-PEAK= 15.1
TEETER ANG (DEG) AQ= o Al= =2.7 Bls  ~.9 PEAK~TO-PEAK= 5.3
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD .449 CHORD 4803 PITCH LINK TORSION 449
{N/DEG) (N-M/DEG) (N~M/DEG) (N/DEG) (N=M/DEG)
MEAN 32650, ~1383, ~7367, 4386, -840,
HARMONIC~1 65694/ =55.6  1592./ -60.1 4664/ =60,9 3498,/ =39.2 4524/ =53.9
2 1101.7 =864.5 3444/ —69.5 1464/ B5.6 1690./ -85.2 2394/ ~8440
3 21877 4247 615,/ 3640 1284/ 35.3 237¢7 =39.7 103.7/ 946
4 3844/ 3740 1664/ 3040 87./ 18.2 192,/ 76eb 31,7 B7.4
5 4841 6742 5.7 237 2947 =74.8 26647 -32.1 654/ -12.3
6 810,/ -60,.3 440,71 =624 195.7 =64.8 91./ =12.9 1347 5440
7 2504/ =1645 153,74 =Tl 644l =2642 ¢7./ B85.1 6ol 3641
8 1084/ =31.0 75¢1 =445 304/ =2449 344/ =5149 14l =2440
9 50,/ 642 99,/ 2744 484/ 1445 Tel =107 2./ 610
10 76.7 38.8 2241 =19.1 2047 =85.7 504/ 7642 5./ B746
11 344/ =741 7o/ 5444 6./ ~73.8 13./ -48,0 34/ =3443
12 39,/ ~50.2 10./ 85.8 9./ ~48,8 17.7 —4647 2./ 3.4
PEAK=-TO-PEAK 17758, 4740, 1487, 8695, 1099,
BEAM 4174 BEAM 350 BEAM 4449 BEAM 4606 BEAM ,803
{N~M/DEG) {N-M/DEG) {N=M/DEG) {N=-M/DEG) {N~M/DEG)
ME AN 324, 215, 118, ~183. 174,
HARMONIC~1 14824/ =6741 463,/ =733 433,/ ~72.4 39644,/ =73.3 147./ 8441
2 395,/ =777 203,/ 83,8 20047 <8946 1704/ =T443 11047 =2245
3 153,/ ~18.5 49,/ T1.8 67./ 63.3 794/ 6645 560/ 7245
4 1424/ 579 364/ 3142 17./ 9.8 22.1 65.2 38,7 3046
5 764/ ~7443 15./ 28.8 8./ =15.6 5./ 5849 244/ 944
6 2641 4746 5./ Seh 13.7 642 3.7 =112 2441 2049
k4 27./ 48,8 24/ =5743 Tel 546 e/ 39.8 13,/ 1243
8 11./ -8646 4ol =790 2./ 31.8 3,/ 80.1 4ol =3642
.9 1247 =748 134/ 5.7 3./ =11.9 10,7 1.5 11./ 2245
10 27./ =86l 13./ 64.8 4ot =T445 11.7 7T4.6 7./ 80.8
11 5e/ =77.1 241 <47.1 1o/ =7442 3.7 449 4ol —49.1
12 9./ =56.1 241 =134 .34l =B5e7 1/ 2945 2./ =33,1
PEAK~TO~PEAK 3571, 1144, 1126, 1061, 513,

2
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NASA LANGLEY FLIGHT DATA

AH-16

-t

‘PADS PCM D

ATA

FLIGHT NO, 092 AIRCRAFT TOTAL WT = 34242, N LOADED CG Xs 5,05 M = 198,7 IN
RUN NO, 40 7698, LB Y= =,00 . =0
TIME 45992,20 (SEC) . Z» 1.85 = 72.8
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,73 KPA » 36,1 PSF
. STATIC PRES= 91,2 KPA = 1905, PSF
Te AIRSPEED= 109,5 KT TOTAL TEMP= 294,5 DEG K = 530,1 DEG R
A/C MACH ND= ,164 STATIC TEMPe 292,9 DEG K » 527.3 DEG R
BODY ALPHA= 10,7 DEG DENSITY= 1.09 KG/M3 = ,00211 SLUG/FT3
BODY BETA= 242 DEG DENSITY ALT= 1251, M = 4103, FT
SONIC SPEED® 343,7 M/SEC = 1128, FpPS
RATE OF CLIMB= -676. M/MIN = -2217, FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG ‘POS ANG RATES ANG ACC
AM/8)  (FpPS) (6) (M7S) (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)
X 55,31 181.5 -+071 55.24 181,22 ~+067 ROLL 12.7 ~+003 .000
Y 2.13 7.0 ~.039 2413 7.0 ~+039 PITCH ~eb «034 ~+018
z 10.48 34,4 -1.129 10.48 3444 -1.,128 YAW 185.7 017 ~+007
CONTROL ANGLES MeRe COLL= 4.6 DEG HORIZ FIN= 6.7 DEG
Al 2.2 DEG ToRe COLL= -«8 DEG
Bl= 1.7 DEG PEDAL PDS=» -«6 DEG
ROTOR PARAMETERS SHAFT ALPHA® 10.7 DEG
HOVER TIP MACH= .66 CONTROL ALPHA= 9.0 DEG
TIP MAX~MACH« ,82 DELTA PSI= ~2,2 DEG
TIP MIN~MACH= .49
«9R MAX~MACH= ,76 ENGINE POWERs 6o KW.= 8+ HP
IR MIN-MACH= ,43 THRUST FACTOR= .780E+07 N = «175€+07 LB
NASA LANGLEY FLIGHT DATA AH=1G =~~== ROTOR PERFORMANCE AND LOADS
FLIGHT ND. 92 MU= ,249 TOTAL €CQ= ,000003 AMB TEMP= 19,8 ¢ - 67.60
o V= 109.5 KT MAST CQ#-,000011 TEMP Y60 32,1 C = 89,73
RUN NO. 40 CAN TEMP= 28.4 C = 83,20
NZ= 1,128 6 OMEGA= 33,727 RAD/SEC
TIME 45992,11 CLP= ,00493 RPM/I324=  ,994
ROTOR ANGLES THETA 3/4 (DEG) A0~ 443 Als o8 Bls 248 PEAK=TO~PEAK= 6.0
TEETER ANG (DEG) AQ= o1 Als -1,1 Bl= .9 PEAK~TO~PEAKS 2.7
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD .449 CHORD <803 PITCH LINK TORSION .449
{N/DEG) (N-M/DEG) (N-M/DEG) (N/DEG) (N~M/DEG)
MEAN 48917, ~4542, ~8110, 491, ~475,
HARMONIC-1 2725./ 4640 597./ 60.0 106e/ =9,4 34964/ ~51.9 47641 ~69,9
2 14514/ 64,1 261./ 50,6 28,7 44,9 15394/ =59,9 1514/ -52.9
3 21084/ =-8.4 520./ .8 1577 20.0 4954,/ ~21.6 Tle/ =12,5
4 657./ -10,1 3754/ «15.8 2434/ =30.5 5294/ 37.4 83,/ 22,3
5 7684/ «1640 191.7 21.7 11647 29,6 329.¢/ 42 70./7 5244
6 4714/ =2641 3804/ =28.7 1424/ =4844 238./ ~83.4 46e) ~73.7
7 114,/ 80.4 102.7 12.0 500,/ ~11,0 61/ 65,7 184/ 64,9
8 201,/ ~79,3 98./ 86.4 2841 63,6 38.7 67.1 4ol 65,2
9 135,7 —~1542 1284/ 1541 814/ 241 244/ =74,7 S5¢/ 63,7
10 122,/ 23.9 894/ 77.8 744l 53,9 102.7 19,6 1547 42,4
11 644/ 8749 27./ =49,8 11./ ~86,9 224/ 15,8 Tel ~16,9
.12 7747 7644 264/ 1.7 284/ 15,1 197 ~47.4 5./ 63,9
PEAK~TO-PEAK 11451, 3112, 1463, 9815, 1123,
BEAM 174 BEAM .350 BEAM +449 BEAM .606 . BEAM ,803
(N~M/DEG) (N=-M/DEG) {(N~M/DEG) (N~M/DEG) {(N-M/DEG)
MEAN -586, -89, ~170, ~426, 138,
HARMONIC~1 6394/ -56.1 4984/ ~73,5 5074/ ~73,9 42347 ~75,3 132.7 -85,0
2 3604/ —~80,2 2464/ 85,2 2694/ 87.4 2584,/ 87.8 .111.7 87.5
3 2384,/ ~72.0 73.7 -58.8 514/ =242 1184/ 46.3 135,/ 49,8
4 4194/ ~1.8 1294/ =23,4 534/ =23,.2 7547 =22,.0 143,/ =24,.8
5 2104/ ~39,2 177 =75,1 304/ 3.0 384/ -39,5 41ls/ 30,2
6 81l./ 8.2 254/ =71.3 384/ 70,7 206/ -2,2° 597/ 77.9
7 344/ B6.4 12./ -80.4 284/ ~86,.3 10.7 77.4 51.7 ~80.4
8 16,7 37.6 2.1 62,3 13,7 -83.7 10.7 76,9 28.7 =76.7
9 5¢/ 35.2 5¢/ ~87.3 . 6el =51,9 Tel -85,2 1947 -60,6
10 2547 ~17,9 15.7 ~18,3 3¢/ -64,3 1947 ~30,1 224/ =24,8
11 6¢/ 3845 9e/ 3644 Te/ 19,0 4o/ -B2.2 6/ =53,5
12 1647 27.7 10.7 27.4 3./ Teb 4ol ~16,7 Tel =12,4
PEAK-TO-PEAK 2644, 1475, 1372, 1237. 852,

26

M



NASA LANGLE

FLIGHT ND. 093
RUN NO. 3
TIME 54095.,30 (SEC)

AIRCRAFT

AERODYNAMIC FLIGHT STATE

Te AIRSPEEDs 7741 KT
A/C MACH NO= ,115
BODY ALPHA= -3,1 DEG
80DY BETAs -2,1 DEG
N
L
N
\ INERTIAL FLIGHT STATE
AXIS C€G LIN VEL CG LIN A
(M/7S) (FPS) (G}
X 39.59 129.9 -+035
Y -1.47 ~448 «015
I3 ~2416 -7.1 ~1.016
CONTROL ANGLES MeRo CO
ROTOR PARAMETERS
HOVER TIP
TIP MAX
TIP MIN
«9IR MAX
+9R MIN

NASA LANGLEY F

FLIGHT NO. 93 MU=
Vs
RUN NO. 3

NZ=
TIME 54095.15 cLp=
ROTOR ANGLES THETA 3/4
TEETER AN
ROTOR LOADS (AMP/PHASE)} DRAG

(N/

MEAN
HARMONIC~1

41462
37854/
52241
1108./
123,/
151/
2354/
51e/
60./
14447
65.’
860/
64/
PEAK~-TD-PEAK 8913,
BEAM
(N=M/

MEAN
HARMONIC-

~318.

5404/
99./
12047
1384/
824/
48,/
12./
18./
484/
474/
9./
454/

PEAK=~TO=-PEAK 1374,

Y FLIGHT DATA AH=1G  =we- PADS PCM DATA
TOTAL WT = 33510. N LOADED €6 X=' 5,04 M = 198.2 IN
7534, LB Y= -.00 = -0
I= 1486 = 73,3
DYNAMIC PRES= «86 KPA * 17.9 PSF
STATIC PRES= 92,1 KPA « 1923, PSF
TOTAL TEMP= 295,5 DEG K = 531.,9 DEG R
STATIC TEMP= 294.7 DEG K = 530.5 DEG R
DENSITYs 1.09 KG/M3 = ,00211 SLUG/FT3
DENSITY ALT= 1213, M s 3979, FT
SONIC SPEED= 344.7 M/SEC = 1131, FPS
RATE OF CLIMB= 58, M/MIN = 190. FPM
CC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M7S) (FPS) (6) : (DEG) (RAD/SEC) (RAD/SEC2)
39,58 129.8 ~+033 ROLL o1 ~+011 « 042
~1.49 ~4,9 «023 PITCH =1.7 «006 =.011
=2,16 =71 -1,016 YAW 233.6 -+023 107
LL= 8.9 DEG HORIZ FIN= 647 DEG
Als= ~+3 DEG To.Re COLL= «3 DEG
Bls= 1.6 DEG PEDAL POSs= 1.3 DEG
: " SHAFT ALPHA=  -3,1 DEG
MACHa .65 CONTROL ALPHA= ~4,7 DEG
~MACH= 477 DELTA PSI= 2.2 DEG
~MACH= .54 . :
~MACH= ,70 ENGINE POWER= 346, KW = 4654 HP
-MACH= 47 THRUST FACTOR= .781E+07 N = L176E+07 LB
LIGHT DATA AH=1G ~=== ROTOR PERFORMANCE AND LOADS
176 TOTAL CQ= .000196 AMB TEMP= 21,6 C = 70.84
77.1 KT MAST CQ= ,000181 TEMP U60= 33,2 C = 91.77
CAN TEMP= 33,1 C = 91,56
1.016 6 DMEGA= 33.714 RAD/SEC ’
«00433 RPM/324= 4994
(DEG) AQ= 8.0 Als  ~1.2 Bls= 245 PEAK-~TO-PEAK= 5¢5
G (DEG) AO= 02 Als ~eb Bls= ol PEAK-TO-PEAK= 1.0
BRACE CHORD ,449 CHORD .803 PITCH LINK TORSION o449
DEG) {N-M/DEG) (N-M/DEG) (N/DEG) {N-M/DEG)
=3314, ~7544. ~1687. -606.

243 9414/ 1,2 23247 =18.7 20184/ =31.4 318./ ~58.8
43.2 261.7 2149 102.7 =9.1 28647 =33.4 22+1 T7.9
34,1 327./ 29.8 37./ ~64.0 265.7 18.9 57«7 8045
87.2 1304/ =82+5 944/ =644l 39./ =128 1547 =B4.45
64,3 584/ 8945 344/ 7248 4441 4540 47+/ 4146
83,7 1314/ 79.0 29./ 8747 175¢/ =577 29./ -23.8
51.6 b4ol —~2247 31.7 -27.3 264/ 2949 9/ 4444

~44,5 40,/ 23.9 30./ =3.3 15474 =77.9 241 =23.8
574 694/ 2643 49,/ 51.1 110./ 85,5 5¢/ =1641
=467 444/ o9 4ol =207 87./ =36.9 1047 3.8
<2244 67./ 2002 3647 6.0 41¢/ =62.1 10,/ 62.0
21.7 30./ =57.5 344/ =297 41/ =681 8el 66,0
2173, 1101, 4558, 774,
174 BEAM ,350 BEAM .449 BEAM ,6006 BEAM ,803
DEG) (N-M/DEG) (N=M/DEG) (N-M/DEG) (N-M/DEG)
86. -2 -293, . 134.
=38.3 275%5.1 =68.0 2900/ ~68.6 27501 -63.3 854/ =728
=-32.2 120/ =30,0 161./ -1645 1824/ =17+2 114e/ -19.7
=5.5 454/ 2646 37./7 51.5 37+7 =290 86os/ =743
=579 42071 =711 120/ 72,8 4601 —69.7 7347 =38.9
3440 14¢/ 3845 2047 2741 254/ 39.6 13,/ =88.4
53.3 b/  T4e7 154/ 35.1 11e/ 7640 524/ 4949
=1.3 12.7 49.3 13,7 -13.7 157 7946 234/ ~1B45
41.7 3./ 55.7 6ol —4346 11.7 49.6 17.7 83.7
71.9 32./ 87,2 16/ 7541 3401 ~T1a7 30/ =4842
-83.,7 194/ =55.6 17,7 8543 2547 =479 2241 =3644
69.6 11,/ 70.9 2wl =2545 Sel =T0.7 8e/ ~7846
5044 164/ 37.8 11.7 26.6 12/ 45.5 *10e/ 4545
738, 806. 908, 684,

a
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NASA LANGLEY FLIGHT DATA AH-16

FLIGHT NO. 093 AIRCRAFT TOTAL WT = 33404, N

~-=~  PADS PCM D

LOADED CG X=

ROTOR ANGLES

28

THETA 374  (DEG) AO= 9.0

Als ~e8 Bl=

ATA

5403 M = 198,2 N

RUN N0, 5 7510, LB Y= =,00 = =0
TIME 54296.90 (SEC) 1= 1,86 = 73.4
"AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,32 KPA . 27.5 PSF
STATIC PRES= 92,0 KPA = 1921, PSF
To AIRSPEED= 95,5 KT TOTAL TEMP= 295.8 DEG K = 532.5 DEG R
A/C MACH NO= ,143 STATIC TEMP= 294,6 DEG K = 530.3 DEG R
BODY ALPHA= -~4,1 DEG DENSITY= 1,09 KG/M3 = ,00211 SLUGYFT3
BODY BETA= ~+4 DEG DENSITY ALT= 1224, M = 4014, FT
SONIC SPEED= 344,7 M/SEC = 1131, Fps
RATE OF CLIMB» 65, M/MIN = 213, FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M/S)  (FPS) {(G) (M/5) (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X 49,01 160.8 -.052 49,01 160.8 =+«049 ROLL ~1.5 ~+009 ~+018
Y -+ 30 ~1.0 «011 -e32 =~1.1 «007 " PITCH =249 -+002 -+012
14 =3455 =~11,6 ~1.047 =355 =11.6 ~1.047 YAW 53,1 « 001 +053
CONTROL ANGLES MeR. COLL™ 9.9 DEG HORIZ FIN= 7.2 DEG
’ Als= 0 DEG TR COLL= l.1 DEG
Bl= 2.7 DEG PEDAL PQOSs 1.8 DEG
ROTOR PARAMETERS SHAFT ALPHA= —4,1 DEG
HOVER TIP MACH= ,45 CONTROL ALPHA® ~6,8 DEG
TIP MAX~MACH= .80 DELTA PSI= «4 DEG
TIP MIN~MACH= ,51
+9R MAX~MACH= ,73 ENGINE POWER= 404, KW = 5424 HP
+9R MIN-MACH= ,45 THRUST FACTOR= L.780E407 N = +175E+07 LB
NASA LANGLEY FLIGHT DATA AH-16 ~=== ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 93 MU= 218 TOTAL CQ= ,000229 AMB TEMPx 21,5 C = 70,64 F
’ Ve 95,5 KT MAST cQ= ,000206 TEMP U60= 33,1 ¢ a 91,64 F
RUN ND. 5 CAN TEMP= 5044 C = 122,81 F
n NZ= 1,047 6 OMEGA= 33.682 RAD/SEC
TIME 54296.75 CLP= ,00446 RPM/324= ,993

3.8 PEAK-TO-PEAK« Teb

TEETER ANG (DEG) AO= 2 Al= ~.8 Bl= «0 PEAK-TO-PEAK= 1.6
ROTOR LDADS (AMP/PHASE) DRAG BRACE CHORD <449 CHORD 803 PITCH LINK TORSION 4449
(N/DEG) (N-M/DEG) (N~-M/DEG) (N/DEG) (N=M/DEG)
MEAN 40806, ~2994., =7613, 2264, -658,
HARMONIC-1 38994/ =17.0 7660/ =23,0 225./ -39,5 2677/ ~43,.1 429./1 =59,0
2 733,/ 51.3 21047 34,5 44¢/ 42,3 13404/ -56,5 116,/ -53.7
3 24044/ 44,4 57247 42.3 131.7 48.3 399,/ 9.1 5247 25.9
4 - 5764/ 34,5 3284/ 34.5 1704/ 22,1 46447 87,7 T2./ 6447
5 293,/ «60.9 47/ 88,1 264/ ~79.6 2164/ 23,2 674/ 38,3
6 8434/ -40,8 4984/ ~42,0 21747 =37,7 T84/ 25.7 10.7 =4
7 2504/ =34,3 1514/ -38.0 634/ ~41,5 684/ =53,0 4o/ 9
8 109,/ 18,3 864/ ~74.9 30./ -63,2 62./ ~25.8 6/ —69,2
9 604/ 49,3 474/ ~73.1 284/ ~75,4 57¢/ ~67,1 Se/ 47,5
10 4e/ =8B7,2 93+/ -3,9 884/ ~34,1 T4/ 64,0 B8e/ =66,1
11 944/ ~8642 394/ =9.2 37./ ~45,3 4941 ~42,6 6./ 82,0
12 80+./ ~43.3 264/ 36.5 6/ =T1.2 204/ 243 e/ 79,7
PEAK-TD-PEAK 11880, 3168, 1242. 7697, 977.
BEAM .174 BEAM. 350 BEAM 449 BEAM .606 BEAM ,803
{(N-M/DEG) (N-M/DEG) (N-M/DEG) (N~M/DEG) {(N-M/DEG)
ME AN =317, 83, =9 ~295, 132,
HARMONIC~1 7264/ -49,3 392,/ ~65.9 41441 ~64.4 387./ ~66.2 134,/ ~-82,7
2 2904/ -7248 185./ ~74.5 192,74 -67.7 17447 ~62,2 5501 -42,2
3 79.7 19.0 T7¢/ 30,4 b64e/ 41,6 63.7 79,5 73./ 83.0
4 289./ 58,8 784/ 41,0 384/ 38.7 47,/ 62,2 85/ 28,8
5 706/ -61,47 1547 70,0 15.7 82.0 be/ ~82,8 464/ 5546
6 554/ 45,3 3./ 89.3 15./ . .8 13.7 17.2 3247 1.0
7 10.7 ~49,6 5./ 27.4 12./ -83.1 8o/ 1.9 23,/ -4,2
8 le/ 70.8 5¢/ ~77.9 5¢/ =36,3 8e/ ~47,2 15,7 =14,3
-9 284/ ~7349 234/ =76.7 6o/ 83,0 254/ ~6340 24s/ =46,.8
10 41,/ 209 18.7/ 33,8 1147 3,2 23¢/ 28,7 17./ 38.4
11 S5e/ =30.4 647 =11,1 4o/ 27.9 4o/ =55,1 le/ =46,3
12 17./1 -49.1 40/ =12.8 8.7 81,1 6ol =47.4 6./ =53,1
PEAK~TO~PE AK 2188, 1115, 1120. 1048, 624,

i



NASA LANGLEY FLIGHT DATA AH-16 ==-- PADS PCM DATA
FLIGHT NO, 093 AIRCRAFT TOTAL WT = 33390. N LOADED €6 X= 5,03 M = 198.,2 IN
RUN NO. 6 © 7507. L8 Y= ~=,00 - =<0
"TIME 54365.20 (SEC) Z= 1.86 = 73.4
AERDDYNAMIC FLIGHT STATE DYNAMIC PRES= 1.61 KPA = 33,6 PSF
' STATIC PRES= 91,8 KPA = 1918, PSF
T+ AIRSPEED= 105.5 KT TOTAL TEMPs 295.9 DEG K = 532.,7 DEG R
A/C MACH NO= ,158 STATIC TEMP= 294,5 DEG K = 530.0 DEG R
BODY ALPHA= ~4.3 DEG DENSITY= 1,09 KG/M3 = ,00211 SLUG/FT3
BODY BETA= -1,5 DEG DENSITY ALT= 1231, M = 4037, FTY
SONIC SPEED= 344.,6 M/SEC = 1130, FPS
RATE OF CLIMB= 21le M/MIN = 70. FPM .
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M/S) (FPS) {(6) {(M/S) (FPS) (6) ({DEG) (RAD/SEC) (RAD/SEC2)
X 54.11 177.5 ~.058 54,11  177.5 -.059 ROLL ~eb 010" 016
Y ~1l.43 ~4.7 «025 ~1e41 ~446 028 PITCH -3.9 =.001 « 005
4 ~4409 =13.4 =1.,005% -4,09 ~13,4 ~1.005 YAW 5849 ~+006 «013
~CONTROL ANGLES MeRe COLL= 10.4 DEG HORIZ FIN= 7.6 DEG
v Als -.1 DEG T.R. COLL= -1.4 DEG
B8l= 3.5 DEG PEDAL POS= 1.7 DEG
‘ROTOR PARAMETERS SHAFT ALPHAx =-4.3 DEG
HOVER TIP MACHs +65 CONTROL ALPHA= ~-7,.,8 DEG
TIP MAX-MACH= .81 DELTA PSI= 1.5 DEG
TIP MIN-MACH= .50
+9R MAX~MACH= .75 ENGINE POWER= 4374 KW = 586+ HP
«9R MIN-MACH= ,43 THRUST FACTOR= - ,776E+07 N = (174E+07 LB
NASA LANGLEY FLIGHT DATA AH~16 ===~ ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 93 MU= 4241 TOTAL CQ= .000249 AMB TEMP= 21,3 C = 70.34
V= 105.5 KT MAST CQ= .,000232 TEMP U60= 32.9 C = 91.19
RUN NO. 6 CAN TEMP= 31,5 C = 88.78
NZ= 1,005 G OMEGA= 33,623 RAD/SEC
TIME 54365.08 CLP= ,00430 ‘RPM/324=  ,991
ROTOR ANGLES THETA 374 (DEG) AO= 94 Als= =8 Bl= 4.7 PEAK=TO-PEAKs= 947
TEETER ANG (DEG) AQ= o2 Al= -1.3 Bl= =4 PEAK~TO~PEAK= 2.5
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 4449 CHORD 803 PITCH LINK TORSION ,449
(N/DEG) (N-M/DEG) (N~M/DEG) (N/DEG) (N-M/DEG)
MEAN 39232, -2874, =7529. -2592. -697.
HARMONIC-1 343447 =176 7354/ =~2440 22947 =3743 29594/ =46.0 48047 =579
2 450s/ 36,5 9741 9.8 10./ ~53.06 20174/ ~55.0 199.7 -52.5
3 2191./ 43.3 59447 45.4. 1484/ 54,1 31947 <1845 62./ 11,1
4 544,/ 5344 29347 4047 157./ 34.2 4554/ =84.7 8B8s7 6546
5 40647 ~1645 2947 =27.1 51./7 83.1 315,/ 4845 69+/ 6447
6 611./ ~39.5 345./ <4646 1624/ =5143 105,/ ~6.8 6e/ 167
7 141./ 67.0 39.7 10.0 31.7 =27.3 12.7 63,2 4ef 49,7
8 79./7 39.7 20./ ~66.8 1o/ =53.0 69./7 -68.2 7./ 89,2
9 664/ 3.1 63./ 1846 29./ 10.5 4le/ 4347 3./ =85.6
10 15,/ «85.8 125./ 5642 10547 43.6 274/ 53.7 4o/ =30.7
11 95./ 8044 35./ ~4l.1 37./7 =33.1 674/ =462 4o/ 2247
12 68¢/ =19.5 39.7° T76.1 24e/ 6543 484/ 33.2 4ol 5267
PEAK-TO-PEAK 10403, 2578, 1018, 9484, 1263,
BEAM 174 BEAM 4350 BEAM .449 BEAM .606 BEAM +803
(N-M/DEG) (N~M/DEG) (N~-M/DEG) (N=M/DEG) (N~-M/DEG)
MEAN ~325, 47, =25, =290, 155,
HARMONIC-1 801./ =54.7 4284/ =66.8 43747 ~67.2 413.7 -67.8 1504/ -79.1
2 4124/ ~62.5 2674/ =75.3 2854/ =73.0 243,/ -70.7 76.7 -51.2
3 Bb6./ 5349 380/ 19.7 544/ 5546 79/ 7442 91./ 64406
4 311./ 68.1° 90+/ 50.8 434/ 39,0 694/ 67.7 100,/ 4644
5 904/ 10.4 124/ B4.4 30./ 6844 1047 <=6.8 534/ 6145
6 240/ =10,3 34/ ~-1¢4 1547 =27.2 11/ =16.2 3847 —22.7
7 264/ 88.9 137 69.6 22¢/ —B87.5 12.7 1l4.2 30./ =31.7
8 30,7 =8940 247 36.2. 12.7 -72.8 6ol —45.0 18.7 =30.5
9 13./ 83.6 17./ 5945 4o/ =644l 14,/ 7649 9.1 =62.1
10 2547 ~12.6 12./7 14.0 6e/ <3640 10./7 22,3 9¢e/ 4541
11 124/ 242 104/ =37.5 3./ 61.8 10./7 -20.3 B8/ =645
12 1847 -32.3 5¢/ =219 B4/ =b6446 10e7 ~15.7 Tel <2341
PEAK~TO-PEAK 2598. 1239, 1282, 1248, 703.

T



NASA LANGLEY FLIGHT DATA

AH~16 ———= PADS PCM DATA
FLIGHT NO. 093 AIRCRAFT TOTAL WT = 33246, N LOADED C6 X= 5,03 M = 198,2 IN
RUN NO, 9 7474, LB Y= -,00 = =0
TIME 54608.20 (SEC) 2= 1,87 = 73.5
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 2,56 KPA = 53.4 PSF
STATIC PRES= 92,1 Kpa = 1923, PSF
Te AIRSPEED= 132,5 KT TOTAL TEMP» 296.0 DEG K = 532,8 DEG R
A/C MACH NO= ,198 STATIC TEMPs 293,7 DEG K = 528.6 DEG R
BODY ALRHA= ~6,0 DEG DENSITY+ 1,09 KG/M3 = ,00212 SLUG/FT3
BODY BETA= «0 DEG DENSITY ALT= 1178, M = 3864. FT
SONIC SPEED= 344,1 M/SEC = 1129, FPS
RATE OF CLIMB= 62+ M/MIN = 202, FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M/7S)  (FPS) {6) {M/8) (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)
X 6779 222.4 ~.082 67.79 222.4 -.081 ROLL ~l.4 «001 " =e017
Y 02 o1 «010 .02 ol «007 PITCH =542 «000 - 007
z =7+16 =23,5 ~+979 ~Telb =23,5 ~+979 YAW 249,1  -,008 «013
CONTROL ANGLES MeRe COLL= 12.6 DEG HORIZ FIN= 8,9 DEG
Al= ~+1 DEG T.R, COLL= 243 DEG
81a 5.4 DEG PEDAL POS= 3.1 DEG
ROTOR PARAMETERS SHAFT ALPHA= —6.0 DEG
HOVEK TIP MACH= ,65 CONTROL ALPHA= -11.5 DEG
TIP MAX-MACH= .85 DELTA PSI= ~«0 DEG
TIP MIN-MACH= .46
¢«9R MAX=MACH= ,79 ENGINE POWER= 5844 KW = 7844 HP
+9R MIN=MACH= ,39 THRUST FACTOR= 779E+07 N = L175€+07 LB
NASA LANGLEY FLIGHT DATA AH~1G -~~~ ROTOR PERFORMANCE AND LO0OADS
FLIGHT NO. 93 MU= 303 TOTAL CQ=» ,000333 AMB TEMP= 20.5 C = 68,92
Ve 132,5 KT MAST CQ= .000305 TEMP U60= 33,6 C = 92,56
RUN NO. 9 CAN TEMP= 52,4 C = 126,28
NZ= ,979 6 OMEGA= 33,569 RAD/SEC
TIME 54608,05 CLP= .00416 RPM/324= ,989
ROTOR ANGLES THETA 374 (DEG) AO= 11,5 Al= -et Bl= 7.3 PEAK=-TO-PEAK= 15,2
TEETER ANG (DEG) AO= o2 Als =-2,1 Bl= “.9 PEAK~TO-PEAK= 46
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD .449 CHORD .803 PITCH LINK TORSION +449
(N/DEG) (N-M/DEG) (N=-M/DEG) (N/DEG) (N-M/DEG)
MEAN 37265, ~2323, -7455, ~3907. ~831.
HARMONIC-1 34374/ =75.9 803./ ~B4,.4 237e/ =772 4173./ ~56.4 637.7 ~60.4
2 387./ ~88.2 L7764 449 93./ -l 36924/ -57.9 3644/ -=56.3
3 3150,/ 28,3 796./ 29.9 2481 36.6 3134/ ~6044 79.7 -22.6
4 10464/ ~13.9 5264/ ~1441 28241 =26.0 709./ 65.8 103./ 25,8
5 7064/ 37.6 2410/ 71,8 1334/ 7046 4004/ 3047 984/ 55,9
6 10584/ 12.2 5944/ 16.9 2414/ 9.7 2784/ o4 23/ 643
7 368./ ~40.1 187./7 -25.3 T3¢/ =210 39./ 70.7 241 =747
8 121.7 87.8 15./ 77,1 23./ 6043 744/ =70.9 Bel 57,7
9 184.7 67.0 184.7 55,6 102,/ 48,9 6le/ =245 3./ =31.5
10 966/ ~62.2 111.7 60,2 Tle/ 8744 G441 ~34,1 117 8.2
11 504/ =88.6 98./ 31,2 704/ 846 294/ 53,2 4e/ 1040
12 890/ 6645 98s/ 63.2 96./ 53,2 39,/ -61.9 4ol ~65.0
PEAK~TO-PEAK 14733, 4803, 2170, 15159, 1733,
BEAM 174 BEAM (350 BEAM 4449 BEAM ,606 BEAM .803
(N~-M/DEG) {N-M/DEG) (N=M/DEG) (N~M/DEG) (N-M/DEG)
MEAN ~333, 84, 6o ~256, 194,
HARMONIC-1 1289,/ ~74.1 625,/ -72.7 612./ =70.3 547/ =71.6 202./ —88,7
2 757/ =64.3 429./ 87,9 4224/ B85.4 352./ 87.9 11447 -61.9
3 353.7 .27.1 2847 T2.7 - 584/ 28.3 1717 41,5 207.7 38,9
4 461,/ 2849 1394/ =2,2 64l ~27.5 89,/ 25.8 14544 o5
5 131./7 ~16.3 6./ =53,0 344/ -8 184/ ~15.8 744/ 55
6 464/ ~48.3 154/ 61,3 9e¢/ =44.9 14,/ 79.6 27./ 84.0
7 6./ =-1.3 1247 3.3 1247 60,1 Tel -49,1 34./ 85.0
8 59+/ 7641 24/ T1.5 24,7 7041 l4s/ 89,1 4447 -84,5
9 2741 =515 2441 =744 13,/ ~60.8 1847/ 8.8 2060/ 4744
10 21.7 =771 164/ ~61,7 9e/ 53,6 1947 =36,9 19.7 -25.8
11 13,/ =85,.9 10,/ 60.9 40/ ~11.9 9/ 78,9 bel =69.5
12 28./ - 7043 9./ 77.3 9./ 59.8 . 11/ 78.8 5¢/ ~5842
PEAK~TO-PEAK 4575, 1959. ’ 1812. 1727, 1044,

F
F
F



NASA LANGLEY FLIGHT DATA

AH-16 =——- PADS PCM DATA
FLIGHT NO. 093 AIRCRAFT TOTAL WT = 33265. N LDADED C6 X* 5,03 M = 198,.,2 IN
RUN NO. 10 : 7479, LB Y= =,00 . ~.Q
TIME 54774.90 (SEC) I= 1.87 = T73.5
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 2,97 KPA . 62.1 PSF
STATIC PRES=  92.4 KPA = 1931s PSF
T. AIRSPEED= 142.6 KT TOTAL TEMP= 296.9 DEG K = 534.4 DEG R
A/C MACH NO= ,213 STATIC TEMP= 294.2 DEG K = 52946 : DEG R
BODY ALPHA= <«6.,1 DEG DENSITY= 1,10 KG/M3 = ,00212 SLUG/FT3
BONY BETAs =1.2 DEG DENSITY ALT= 1157, M = 3795. FT
SONIC SPEEDs 344,4 M/SEC = 1130, FPS
RATE OF CLIMB= T4¢ M/MIN = 243, FPM
INERTIAL FLIGHT STATE
AXIS C€G LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG PDS ANG RATES ANG "ACC
(M/S)  (FPS) (6) {M/S) (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X 72.93 239.3 -«100 72.93 239.3 ~+096 ROLL =l.1 -.001 ~+110
Y -1,48 ~449 «023 ~1+49 =4.9 ~+000 PITCH =5.1 «000 . =016
. =T7.77 =25.5 -1.082 «7¢77 =25.5 -1.082 YAW 60.1 ~.001 +106
CONTROL ANGLES MsRs COLL= 14,0 DEG HORIZ FIN= 9.5 DEG
Al= -+7 DEG T+Re COLL= 1.9 DEG
Bl= 641 DEG PEDAL POS= 2.6 DEG
ROTOR PARAMETERS : SHAFT ALPHA= -6.1 DEG
- HOVER TIP Maun= +65 CONTROL ALPHA= ~12.,2 DEG
TIP MAX~MACH= .86 DELTA PSI= 1.2 DEG
TIP MIN-MACH= .44 :
+9R MAX-MACH= ,80 ENGINE POWER= 672, KW = 901. HP
»9R MIN-MACH= ,37 THRUST FACTOR= ,775E+07 N = L174E+07 LB
NASA LANGLEY FLIGHT DATA AH=1G6 ==~~ ROTOR PERFORMANCE AND LOADS
FLIGHT ND. 93 MU= .327 TOTAL CQ= .000386 AMB TEMP= 21.1 C = 69.95 F
Vs 142,6 KT MAST CQ= ,000355 TEMP U60= 33,3 C = 91.92 F
RUN NO, 10 CAN TEMP= 30.4 C = 86469 F
- NZ= 1.082 G OMEGA= 33,429 RAD/SEC '
TIME 54774.75 CLP= ,00463 RPM/324= ,985
ROTOR ANGLES THETA 3/4 (DEG) AO=- 1246 Als  ~1.1 Bl= 8e3 PEAK~TD~PEAK= 1649
TEETER ANG (DEG) AO= o2 Als -2,1 Bl= =-1.3 PEAK-TO-PEAKs 47
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 449 " CHORD .803 PITCH LINK TORSIDN 449
{N/DEG) {N-M/DEG) (N~-M/DEG) (N/DEG) {N-M/DEG)
MEAN 35010, =2054. ~7354, -4256, -892,
HARMONIC~1 5537./ -61.1 12744/ ~67.2 3624/ -6645 4767«/ =54.9 668./ ~57.0
2 7334/ =23.3 379./ 8.8 1744/ 5.4 40034/ ~43.9 394,/ ~45406
3 4351./7 39.1 1104,/ 41.0 339.7 42.8 392,77 ~79.2 103./ ~1l4.4
4 1068.7 =-16.7 580./ =9.3 3334/ ~19.,0 7284/ 84,1 894/ 3649
5 900./ 7142 333,/ ~80.9 18047 ~B9.7 581e/ 4640 12447 6245
6 78747 1648 460./ 13.5 21l2¢/ 9.9 3664/ 2143 38./ 48,1
7 2264/ ~44.2 83.7 =16.0 38/ —~46.9 77/ 70.9 Tel 26.8
8 280.7 ~82.9 22447 ~6743 1354/ =70.4 754/ -38.1 4e/ ~8946
9 5le/ 7346 85./7 89.7 464/ 69.4 57./ =36.0 le/ 13,9
10 12147 =34,2 16047 2341 1274/ 242 B7./ ~35.3 10./ ~3.1
11 984/ 53,3 100.7 23,4 64e/ 1743 184/ 16.4 4s/ =279
12 122./ =864 804/ 6045 89./ -59.6 11./ 51.1 3./ 7941
PEAK=TO-PEAK 21118, 5420, 2380, 17236, ‘1798,
BEAM 4174 BEAM .350 BEAM +449 BEAM 606 BEAM .803
{(N=-M/DEG) {N-M/DEG) {N=M/DEG) (N=M/DEG) (N-M/DEG)
MEAN 5 94, 21. =241, 174,
HARMONIC-1 16934/ ~6944 7254/ =69.2 69947 =67.2 630./ ~68.3 2554/ ~86.1
2 8334/ -48.2 4554/ =86.7 459./ '88.9 3834/ 88.9 131,/ .-70.3
3 4884/ 29.9 2747 20.7 89./ 52.1° 237./ 51.8 2834/ 50,0
4 480e/ 4741 1364/ " 1l4.2 64el =12,9 91.7 33,1 1594/ 5.8
5 15747 =4.3 5¢/ 3742 384/ 849 204/ 1344 854/ Tel
6 71e/ =10.5 24¢/ 4747 23./ =—-8.8 18e/ ~8047 20¢/ =33,7
7 19./ 83.5 84/ 23.2 6.1 5447 6o/ =39.6 18+./ -80.8
8 29+./ 70.8 11./ ~62.3 18./ 84,5 8.7 73,3 1847 =794
9 2341 =2843 15./ =15.0 144/ =43,6 14,7 1641 84/ 4342
10. 374/ ~7344 264/ =5444 9./ 58.7 29¢/ -47.3 2241 =277
11 9./ =89.9 2./ =18.1 10+/ 33.4 e/ 46,7 5/ =2347
: 12 27.7. B84.3 Bsl 6647 8e/ =634 6.1 -65.6 6efl =51.2
PEAK=-TO-PEAK 5575, 2152, 2036, 1387,

1927,

31



PADS PCM

NASA LANGLEY FLIGHT DATA AH=16 ———— DATA
FLIGHT ND. 093 AIRCRAFT TOTAL WT = 33214, N LOADEDI CG X= 5,03 M.= 198,2 IN
RUN NO. 10 7467. L8 : Y= =400 = =0
TIME 54775.80 (SEC) I= 1.87 = 73.5
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 3,08 KPA a 64,2 PSF
STATIC PRES= 92.4 KPA = 1931, PSF
Te AIRSPEED= 145.,0 KT TOTAL TEMP= 296,9 DEG K = 534,4 DEG R
A/C MACH ND= ,217 STATIC TEMP= 294,1 DEG K = 529.4 DEG R
BODY ALPHA= -6.7 DEG DENSITY= 1,10 KG/M3 = ,00213 SLUG/FT3
BODY BETA= =-2,1 DEG DENSITY ALT= 1153, M = 3783, FT
. SONIC SPEED= 344.4 M/SEC = 1130, FPS
RATE OF CLIMBx 128. M/MIN = 419. FPM
INERTIAL FLIGHT STATE
AXIS C6 LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC AXTS ANG POS ANG RATES ANG ACC
(M/S) (FPS) (G) (M/S) (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)
X T4.02 .242.9 -+096 T4.00 242.8 -¢090 ROLL -1.8 014 003
Y =2.72 =849 «051 =2.70 =848 052 PITCH ' =540 014 -.030
z ~8,75 -28.,7 -1.004 ~B.75 -28.7 ~1.005 YAW 60.8 «008 +018
CONTROL ANGLES M«Rs COLL= 13,9 DEG HORIZ FIN= 9.5 DEG
Al= ~«5 DEG T.R, COLL= 2.2 DEG
Bl= 6.2 DEG PEDAL POS= 2.6 DEG
ROTOR PARAMETERS SHAFT ALPHA= ~6.7 DEG
HOVER TIP MACH= .65 CONTROL ALPHA= ~13,0 DEG
TIP MAX-MACH= ,87 DELTA PSI= 2.1 DEG
TIP MIN~MACH= .43
w9R MAX=MACH= ,80 - ENGINE POWERs= 6744 KW = 904, HP
«9R MIN=MACHa2 ,37 THRUST FACTOR= .778E+07 N = L175E+07 LB
NASA LANGLEY FLIGHT DATA AH=16 ~==- ROTOR PERFORMANCE AND LOADS
FLIGHT NO., 93 MU= 4332 TOTAL CQ= .000386 AMB TEMP= 21.0 C = 69,76
: V= 145,0 KT MAST CQ= .000361 TEMP U60= 33,3 C = 91,65
RUN NO. 10 CAN TEMP= 3044 C = 86469
NZ= 1.005 G OMEGA= 33,484 RAD/SEC
TIME 54775.65 CLP= .00428 RPM/324= ,987
ROTOR ANGLES - “THETA 3/4 (DEG) AO= 1246 Als  ~1,1 Bl= 8+5° PEAK~TO-PEAK= 17,4
TEETER ANG (DEG) AOQ= 2 Al=s  ~2,1 Bl ~1.1 PEAK~TD-PEAKS= 4ab
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD .803 PITCH LINK TORSION +449
’ (N/DEG) {N=-M/DEG) (N~M/DEG) (N/DEG) (N~M/DEG)
MEAN 134748, ~2028, ~7387. ~4415, <900,
HARMONIC~1 63544/ ~6445 15604/ =70.4 4444/ ~69.6 50334/ =52.0 6874/ ~53.9
2 571e/ =34.3 3694/ B.7 1674/ 246 42944/ —-43.3 42747 =46.7
3 38324/ 35.2 943,/ 35.7 302./ 36.1 5244/ -81.9 11847 ~12.5
4. 1124./ 15.0 574417 S5e6 31247 ~1444 7084/ ~8G9.4 87./ 41.3
5 - 13577 8747 54647 -69.6 25247 =77.9 6404/ 5944 1264/ 7047
] 509./ ~24.4 27247 =742 1244/ »5 4704/ 3740 594/ 55.5
7 112.7/ -4.8 13747 l.8 7547 =740 864/ 87.5 11.7 60.5
8 165,/ -70.1 130./ ~45.8 88s/ -56.1 764/ -16.1 3./ 13.7
9 434/ 23.2 10447 32,6 50./7  35.9 T7+7 =1246 5¢/ 38,8
10 766/ =14,3 193./ ~81.3 11647/ 74.8 88./ =2342 9./ =25,5
11 224/ ~45.0 136¢/ 63.9 97./ 6643 22/ ~7.8 1e/ =36,4
12 113,/ =21.9 44./ 8B4 4541 =67.9 2547 1543 4¢/ 6643
PEAK-TO-PEAK 22784, 6367, 2380, 18193. 1908,
BEAM +174 BEAM 350 BEAM .449 BEAM .606 BEAM ,803
(N=M/DEG) (N~M/DEG) (N-M/DEG) (N~M/DEG) (N-M/DEG)
ME AN © =B84, 84, 18, =235, 200,
HARMONIC-1 18154/ -67.8 722/ ~6744 690/ -65.3 613,/ -66.4 2284/ =87.0
-2 904,/ =-46.1 4714/ ~82.6 47247 -87.1 387.7 -86.6 120.7 =-56.2
3 5564/ 31.2 b4el 42,1 Tle/ 44,0 233,/ 48.9 28747 4746
4 4794/ 49.3 137./ 13.6 69/ ~16.0 87.7 3845 1504/ Te7
5" 160,/ =~5.2 5¢/ 41,1 40¢7 13,5 18,7 =244 854/ 1648
6 88,4/ 3.2 24./ 61.8 264/ 1243 18+/ =75.3 2l./ ~B.4
7 35./ -50.1 10./ 18.8 147 19.2 24/ 246 2T./ 6642
8 28./ 73.8 Tl ~77.0 12247 Bl.2 9./ =-80.9 29./ -79.8
9 29,/ =164 184/ 446 11/ —49,.1 17.7 25.8 13.7 77.6
10 44,1 ~66.1 284/ ~43,3 Tel 73,9 2947 =32.9 264/ =~1842
11 11./ 79.9 6s/ =76.7 Tel/ 47.9 24/ 5744 3./ =9.0
12 19.7 -89.5 11./7 86.6 7./ 81l.8 6./ =82.0 3./ =12.3
PEAK=TO-PEAK 5973, 2197, 2063, 1902, 1313,
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NASA LANGLEY FLIGHT DATA

AH=1G ===~  PADS PCM DATA
FLIGHT ND. 093 AIRCRAFT TOTAL WT = 32487, N LOADED €6 X= 5,03 M = 198.1 IN
RUN NO. 30 7304, LB Y= =,00 = -.0
TIME 55721.90 (SEC) 2= 1.88 = 74,0
AERNDDYNAMIC FLIGHT STATE DYNAMIC PRES= 1.85 KPA = 38,7 PSF
STATIC PRES= 83.2 KPA -~ = 1737. PSF
Te AIRSPEED= 118,2 KT TOTAL TEMPs 293,0 DEG K = 527.,3 DEG K
A/C MACH NO= ,178 STATIC TEMPs 291,1 DEG K = 524,0 ODEG R
80DY ALPHA= 2.5 DEG DENSITY= 1,00 KG/M3 = ,00193 SLUG/FT3
BODY BETA= +1 DEG DENSTITY ALT= 2113, M = 6932, FT
SONIC SPEED= 342,6 M/SEC = 1124+ FPS
RATE OF CLIMB= =372, M/MIN = -1219. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL  CG LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES ANG ACC
(M7S) (FPS) (6) (M7S) (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X 60,76 199,3 ~.103 60449 198,5 -.101 ROLL 246 ~-i049 -4017
Y C .06 o2 ~.000 ~,03 Ty ! ~-,003 PITCH -3.4 §135 ~,006
z 2463 Bab =1,662 2,64 847  =1,657 YAW 232.8 ~e023 ~4040
CONTROL ANGLES M.Re COLL= 10.7 DEG HORIZ FIN= 7.2 DEG
Als +5 DEG T.Re COLL® 2,0 DEG
B1= 2.6 DEG PEDAL POS= 2.6 DEG
ROTOR PARAMETERS SHAFT ALPHA® 2.5 DEG
HOVER TIP MACH= .67 CONTROL ALPHA®*  -,0 DEG
TIP MAX=MACH= .84 DELTA PSI= +0 DEG
TIP MIN-MACH= .49
+9R MAX~-MACHs ,78 ENGINE POWERs 344, KW = 4614 HP
+9R MIN-MACH= .42 THRUST FACTOR= L733E+407 N = L165E+07 L8
NASA LANGLEY FLIGHT DATA  AH=1G6 ==--- ROTOR PERFORMANCE AND LOADS
FLIGHT NO., 93 MU= o266 TOTAL CQ= ,000205 AMB TEMP= 18,0 C = 64,32
. Vs 118,2 KT MAST CQ= 000171 TEMP U60= 30,9 C = 87.65
RUN NO. 30 ) CAN TEMP= 26,5 C = . 79,71
NZs 1.657 6 OMEGA= 34,099 RAD/SEC
TIME 55721.80 CLP= ,00734% RPM/324= 1,005
ROTOR ANGLES THETA 3/4 (DEG) A0« 9.4 [S R | Bls 3,6 PEAK-TO-PEAK=> 8,1
TEETER ANG (DEG) AQ= o0 Al= .0 Bla 1.0 PEAK=TO-PEAK= 2,0
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD .449 CHORD .803 PITCH LINK TORSION 449
(N/DEG) (N~M/DEG) (N-M/DEG) (N/DEG) (N~M/DEG)
MEAN 43886, -3529, ~7823, -1670, -606,
HARMONIC~1 74594/ =1842 15634/ =15,3 4664/ =1149 2683,/ =36.2 40741 =49,1
2 431./ 40,8 3134/ -79.5 1004/ =8643  2315./ ~45,5 192,/ -39.9
3 1998,/ 27.1 458,/ 36.8 143./7 72.8 37047 45.7 T4l 544
4 6004/ 21.3 319,/ ~-1.6 2354/ =3,8 4604/ 7642 65,/ 39,1
5 861s/ 1445 157.7 28.3 111./7 62,1 4024/ ~79.8 112./ ~58.2
6 1117,/ -33,2 6574/ =30.1 281¢/ =37.3 2414/ —42.2 294/ =363
7 80./ ~19.1 1754/ =73.1 1514/ -78.8 189./ B86.4 1o/ =49.0
8 2314/ B4.3 97./ 89.8 43,/ -42,1 1634/ —44,9 194/ ~40.9
9 155./ 55.8 2504/ 78,1 170./ 6847 1084/ 7840 164/ =1747
10 10047 -47,0 2441 6743 31./ -15.0 704/ 83.9 194/ =26.9
11 884/ =5.2 994/ =55,0 764/ =59,2 44,/ 87.3 74/ ~10.8
‘ 12 T5¢/ =6643 724/ =364,3 614/ =38,5 41,7 -86.8 5./ 25.8
PEAK=~TO=PEAK 17167, 5432, 2242, 9699, 1131,
REAM (174 BEAM .350 BEAM 46449 BEAM .606 BEAM ,803
{N=M/DEG) {N-M/DEG) (N~M/DEG) (N~M/DEG ) (N~M/DEG)
MEAN 202, 72, ~51, -384, ~1264
HARMONIC=-1 8884/ —34.0 4964/ —62.3 513/ =6549 48641 ~7147 311.7 87.7
2 503,/ ~46.8 3114/ =75.0 3474/ =74.3 331,/ -71.7 1174/ -59.0
3 118,/ ~86.2 6047 =34.8 55¢/ 1443 102,/ 60.8 131./ 67.4
4 3734/ 3449 1194/ 12.7 51e/ B4S 974/ 25.5 17347 2145
5 1174/ 142 194/ ~30.2 31,/ 50,3 334/ -=6.8 87./ 70.6
6 584/ =3846 274/ ~13.6 11/ =38.3 20,/ 9.2 23./ -59,6
7 1724/ -80.8 45,1 ~69.,7 834/ ~79.8 16,/ 88.1 984/ =-63,9
8 110,/ -86.6 1247 =54,8 454/ ~89.9 15.7 -86.8 5347 =572
9 45,/ 55,1 2347 5.7 14,/ 55.8 274/ -4,0 374/  =.3
10 624/ 19,7 194/ 2.8 214/  -1.2 2447 3.0 2244 5,1
11 244,/ 53,3 104/ -64.4 104/ ~25.7 bel 5245 be/. 2.8
12 254/ ~60.8 1047/ ~10.6 6ol BbHLS 4yl =62.0 34/ " T1.8
PEAK~T(O-PF AK 3054, 1619, 1568, 1472, 1180,
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1228,

NASA LANGLEY FLIGHT DATA  AH=16 =—-=  PADS PCM DATA
FLIGHT NO. 093 ATRCRAFT TOTAL WT = 32487, N LOADED €6 X= 5,03 M = 198,1 IN
RUN NO. 30 7304, LB Y -,00 = =0
TIME 55722.20 {SEC) Z= 1,88 = 74.0
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1.85 KPA =  3B,6 PSF
STATIC PRES= 83,2 KPA = 1738, PSF
T. AIRSPEED= 118,1 KT TOTAL TEMP= 293,0 DEG K = -527.4 DEG R
A/C MACH NO= 177 STATIC TEMP= 291,1 DEG K = 524,1 DEG R
BODY ALPHAs 3,2 DFEG DENSITY= 1,00 KG/M3 = ,00193 SLUG/FT3
BODY BETA= .3 DEG DENSITY ALT= 2107, M = 6913, FT
SONIC SPEEDs 342,6 M/SEC = 1124. FPS
RATE OF CLIMB= ~-281, M/MIN = =920, FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG PDS ANG RATES ANG ACC
(M/S)  (FPS) (6) (M7S) (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X  60.66 199.0 -.098 60,40 198.2 -.092 ROLL C-3.2 ~.030 .101
Y .28 .9 .001 .22 o7 022 PITCH -1.2 .133 ~.027
7 3.38 11,1  -1,689 3439 11,1 ~1,685 YAW 23247 -.030 W019
CONTROL ANGLES MeRs COLL= 10.7 DEG HORIZ FIN= 7.3 DEG
‘ Al= «9 DEG TeRs COLL=™ 1.9 DEG
Bl= 2.7 DEG PEDAL POS= 2.6 DEG
ROTOR PARAMETERS SHAFT ALPHA= 3,2 DEG
HOVER TIP MACH=s .67 CONTROL ALPHA= +5 DEG
TIP MAX~-MACH= .84 DELTA PSI=  ~,2 DEG
TIP MIN-MACH® .49
+OR MAX=-MACH* .78 ENGINE POWER® 329, KW = 442, HP
+9R MIN=MACH= ,42 THRUST FACTOR= L,735E407 N = 1656407 LB
NASA LANGLEY FLIGHT DATA  AH~16 =-—--- ROTOR PERFORMANCE AND LDADS
FLIGHT NN, 93 MU= ,266 TOTAL CQ= 000196 AMB TEMP= 18,0 C = 64,39 F
‘ Ve 118,1 KT MAST CQ= .000169 TEMP U60= 30,9 C = 87.53 F
RUN NO. 30 CAN TEMP= 26,5 C = 79.71 F
NZ= 1.685 G OMEGA= 34,109 RAD/SEC
TIME 55722.05 CLP= 400745 RPM/324s 1,005
ROTOR ANGLES THETA 3/4 (DEG) AO= 9,5 Al= .1 Bls 3,7 PEAK=TO-PEAKs 8.4
TEETER ANG (DEG) AQ= .0 Alwm o2 Bl= 1.0 PEAK=TO-PEAKx 2.1
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD .449 CHORD .803 PITCH LINK TORSION ,449
(N/DEG) (N=M/DEG) (N~M/DEG) (N/DEG) (N=M/DEG)
MEAN 43962, ~3596, ~7846, -1648, . -621.
HARMONIC-1 79564/ ~2849 16884/ ~23.,0 51047 =15.1  2851./ =30.9 387.7 =42.6
2 805./ 21.8 3124/ —-87.1 12647 =7042 26164/ =577 195,/ ~53.4
3 2439,/ 19.9 653,/ 30.6 2064/ 59.9 609.7 13.8 68,/ =-8,.8
4 6064,/ 51,9 390,/ 8.7 2714/ =3.7 3954/ 26.8 11647 17.2
5 888,/ 1946 192,/ 40.8 13647 6647 5864/ 90,0 1444/ ~64.3
6 9364/ =45,5 5284/ =42.9 2114/ =47.7 25441 =779 2747/ ~59,8
7 165,/ 640 20447 =79.2 158,/ 89.5 226,71 4.7 9./ =53,7
8 1424/ =5646 12047 =74.5 59,/ 48,7 16747 -T1.4 164/ =34,.5
9 760/ 15,7 17747 79.3 121,/ 66.3 105./ 5846 154/ -29.8
10 105.7 =20,8 162,/ =12,0 139,/ -23.1 484/ 69,3 9¢/ =64,3
11 484/ =645 62,7 ~79,1 52./ =86.6 594/ ~89,7 184/ =29,4
12 99,/ 9.1 12./ ~52.3 8./ ~54.1 504/ 70.1 11./ -21.3
PEAK=TO-PEAK 19936, 5407, 2221. 9951, 1132,
BEAM 174 REAM .350 BEAM ,449 BEAM .606 BEAM .803
(N-M/DEG) (N=M/DEG) (N-M/DEG) (N=M/DEG) (N-M/DEG)
ME AN 233, ) 73, ~54, ~384, ~141,
HARMONTC=1 9644/ ~37.1 507./ =61.5 51047 =65.9 50147 ~72.9 318./ 84,3
o 2 547,/ =5547 3244/ =79.4 352,/ -76.3 337,/ -66.7 14241 —~43,2
3" 164.7 =49,2 9641 =2942 684/ o6 102,/ 7145 13247 74.3
4 516./ 13,7 1564/ =446 524/ =641  125./ 5.0 211e/ 9.8
5 12747 5.8 274/ =2243 254/ 66,1 39,/ =4,1 784/ 7544
6 994/ =748 2747 =644 54/ ~8745 29./ 10.5 2541 =23,9
7 190./ -89.1 46.7 =69.1 86,/ -79.3 2641 79,0 1164,/ -58.0
8 112.7 7846 9ef =25,1 38./ ~87.5 27./ 83,9 63,1 =61,5
9 40./ 30,5 20,/ -18,2 6ol 3l.4 244/ ~25,9 35,/ =9,0
10 7040/ =9,2 164/ ~=34,44 21/ =42.3 2244 =34,0 23,/ =640
11 214/ 6244 13,/ =66,9 b6s/ =42,0 9e/ =84,1 104/ 43,1
12 42./ =59,0 124/ =46,2 144/ ~69.0 9.1 ~52,7 7./ 70.1
PEAK=TD-PF AK 3473, 1741, 1582, 1466,



NASA LANGLEY FLIGHT DATA  AH=1G ===~  PANS PCM DATA
FLIGHT NO., 093 AIRCRAFT TOTAL WT = 31909, N LOADED €G X= 5,03 M = 198.0 IN
RUN NO. 43 7174, LB Ys =00 = -0
TIME 56842.70 (SEC) Ze 1.89 = 74,5
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 0.00 KPA = 0.0 PSF
STATIC PRES« 101.,4 KPA = 2119, PSF
T. AIRSPEED® Qo0 KT TOTAL TEMPs 302,2 DEG K = 543,9 DEG R
A/C MACH NO= 0.000 STATIC TEMP= 302.2 DEG K = 543.9 DEG R
BODY ALPHA= 1.1 DEG DENSITYs 1,17 KG/M3 = ,00227 SLUG/FT3
BODY BETA® =-3,2 DEG DENSITY ALT= 479, M s 1572, FT
SONIC SPEED= 349.,0 M/SEC = 1145, FPS
RATE OF CLIMB= 04 M/MIN = 0. FPM
INERTIAL FLIGHT STATE .
AXIS CG LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES ANG ACC
(M/78)  (FPS) (6) (M/S)  (FPS) (6) (DEG)  (RAD/SEC)  (RAD/SEC2)
B X 0.00 0.0 010 0.00 0.0 «022 ROLL -4.7 031 -.179
Y 0,00 0.0 082 0,00 0.0 1046 PITCH .9 2029 -4059
z 0.00 0.0  =1.047 0.00 0.0  ~1.047 YAW 30447 ~+062 +098
CONTROL ANGLES MeRe COLL= 1049 DEG HORIZ FINs 6.2 DEG
Al=  =-1.9 DEG TeRe COLL® 7.6 DEG
Bl= ~l.4 DEG PEDAL PDS= 9.1 DEG
ROTOR PARAMETERS SHAFT ALPHA= 0.0 DEG HUB HEIGHT = 3,2 R
HOVER TIP MACH= .64 CONTROL ALPHA® 1.4 DEG
TIP MAX~MACH= .64 DELTA PSI= 0,0 DEG
TIP MIN-MACH= .64
+9R MAX-MACHs .57
+9R MIN=MACH= 57 THRUST FACTOR= 4819E+07 N = (1B84E+07 LB
NASA LANGLEY FLIGHT DATA  AH-16 ===~ ROTOR PERFDRMANCE AND LOADS
FLIGHT NO. 93 MU=0.000 TOTAL CO= ,000314 AMB TEMP® 29,0 C = 84,20
Ve 0,0 KT MAST Co= ,000266 TEMP U60= 37,0 C = 98,57
RUN NO. 43 CAN TEMPs 33,5 C = 92.25
NZ=z=1.047 6 OMEGA= 33,175 RAD/SEC
TIME 56842.58 CLP» ,00390 RPM/324a  ,978
ROTOR ANGLES THETA 3/4 (DEG)  AO= 9.5 Als =1,8 Bl=  ~=.5 PEAK~TO~PEAK= 3,9
TEETER ANG (DEG)  AO= 2 Ale .1 Bls =-1,2 PEAK~TO-PEAK= 2,4
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD ,449 CHORD .803 PITCH LINK TORSION 4449
(N/DEG) (N-N/DEG) (N~M/DEG) (N/DEG) (N~M/DEG)
MEAN 37804, ~-1942, ~6436. -2554, -677.
HARMONIC-1 15094/ =474 4344/ =55,1 1664/ =89,4 1035,/ ~53,0 164/ 68,8
2 14834/ 10.1 4324/ 1449 1264/ 15.4 571./ =29.8 51e/ =23,9
3 1885./ ~48.8 5204/ =43.,3 1584/ ~37.,7 101./ 67.3 474/ =39,1
4 1694/ =307 117,/ ~86.9 804/ 6340 59./ 81.8 7o/ =748
5 3014/ 2440 117.7 33,5 2741 5042 14647 8147 9o/ =643
6 517./ 80.9 3064/ 8842 15047 7841 289,/ 48,5 364/ 3443
7 2l4e/ =2.2 239,/ =213 101./ -35.0 129,/ 83.8 5./ 33.9
8 964/ =22.7 540/ 2644 33.7 35.6 38,/ ~2046 144/ ~1143
9 594/ 6.9 8le/ 2640 354/ 23.8 584/ =42,3 Tel <2044
10 544/ -64.6 1304/ -6546 109./ 87,1 1114/ 2045 224/ 2345
1 634/ ~15.8 13147 7346 87,/ 57.3 11.7 -58.0 74/ =74.9
12 1514/ 38.2 241 43,5 674/ 25,9 9./ 31.0 2./ 88.1
PEAK-TO-PEAK 7244, 2443, 1307, 3039, 266,
3 BEAM 174 BEAM 350 BEAM ,449 BEAM ,606 BEAM .803
(N-M/DEG) (N-M/OEG) (N=M/DEG) (N-M/DEG) (N~-M/DEG)
MEAN =12, 270, 223, 12, 492,
HARMONIC-} 1584/ -4240 524/ 4643 774/ 6643 12847 6246 11447 45.0
. 2 2184/ =2745 924/ =6649 9047 ~75,7 994/ =78.5 504/ =6447
- 3 9lel 7446 754/ =8045 684/ =TL,2 634/ ~54,5 564/ =3640
4 103,/ 78.1 434/ 4146 31s/ 2547 124/ -46,5 3847 2140
5 434/ =6649 13,/ =10.7 204/ =31.5 5/ b 284/ =10.5
6 424/ 61.9 11.7 89.1 17./ 76,8 Be/ 43.1 31,/ 35.9
7 644/ 7248 244/ 7942 27./ 70.6 10,/ ~37,8 30,/ 39,5
8 60+/ =30,0 4e/ =6045 27,7 =43.3 8e/ -6644 30./ =39.0
9 l4s/ 35.8 4e/ =38.8 Tel =526 8o/ =32,0 1le/ =2444
10 64/ ~=lab 1647 44,2 3./ 31.3 17.7 3645 204/ 2849
11 17 37.5 7ol =46.3 4ef 68,7 Bs/ =51,9 5¢/ =49.9
12 27¢/ 7648 10,/ 79.9 11./ 7544 144/ 8045 9¢/ ~B641
PEAK-TO-PEAK 982, 422, 403, 438, 435,
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NASA LANGLEY FLIGHT DATA  AH=1G6 =-==  PADS PCM DATA
FLIGHT NO, 094 ATRCRAFT TOTAL WT = 36830, N LOADED CG X* 5,03 M = 198,0 IN
RUN NO, 2 8280, LB Y ~-,00 = -,0
TIME 50022420 (SEC) I» 1,83 = 72,1
AERODYNAMIC FLIGHT STATE DYNAMIC PRES®= 0400 KPA = 0.0 PSF
STATIC PRES® 102.6 KPA = 2142, PSF
Te ATRSPEEDs 0,0 KT TOTAL TEMP® 298.,2 DE6 K = 536,7 DEG R
A/C MACH NO= 0,000 STATIC TEMP= 298.2 DEG K = 536,7 DEG R
800Y ALPHA= 15.8 DEG DENSITY= 1,20 KG/M3 = ,00233 SLUG/FT3
BODY BETA= 29,7 DEG DENSITY ALTs 227, M s 743, FT
SONIC SPEED= 346.7 M/SEC = 1138, FPS
RATE OF CLIMB= 0o M/MIN = 0. FPM
INERTIAL FLIGHT STATE
AXIS C6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES ANG ACC
(M/S)  (FPS) (6) (M/S)  (FPS) () (DEG)  (RAD/SEC)  {RAD/SEC2)
X 0400 0.0 «007 0400 0.0 009 ROLL -4 .002 2011
Y 0400 0.0 -.009 0400 040 -.006 PITCH .0 «018 ~4011
7 0.00 0,0 =1.031 0.00 0.0 =-1,031 YAW 7841 $031 ~4004
CONTROL ANGLES MeR. COLL= 11.9 DEG HORIZ FIN® 6.5 DEG
Als  =2.3 DEG T.R. COLL® 11.0 DEG
Bl o6 DEG PEDAL POS= 10.6 DEG
ROTOR PARAMETERS SHAFT ALPHA® 0,0 DEG HUB HEIGHT = 3.2 R
HOVER TIP MACH® .65 CONTROL ALPHA® +6 DEG
TIP MAX=MACH= .65 DELTA PSI= 0.0 DEG
TIP MIN=MACH® ,65
+9R MAX-MACH= ,58
«9R MIN=-MACHs .58 THRUST FACTOR= ,853E+07 N = ,192E+07 LB

NASA LANGLEY FLIGHT DATA

AH-16

ROTOR PERFODRM

FLIGHT NO. 94 MU=0,.,000 TOTAL CQ= ,000375
Vs 0.0 KT MAST CQ= .000318
RUN NO. 2
NZ==1,031 6 OMEGA® 33,490 RAD/SEC
TINE 50022.09 CLP= ,00432 RPM/324=  ,987
ROTOR ANGLES THETA 3/4 (DEG) AO0= 10.1 Al= -1.8 Bls
TEETER ANG (DEG) AQ= o4 Al= o7 Bls=
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD « 449 CHBRD .803
(N/DEG) (N~M/DEG) (N=M/DEG)
MEAN 35750, ~2278. -6767, -
HARMONIC=1 12644/ =47.5 4594/ =5744 2024/ ~=4048
2 47947 ~25.8 1474/ =35.4 75./ =38,2
3 1237./ 89.3 287.7 89,5 42./ 5345
4 1494/ =~648 904/ =2446 244/ ~65.6
5 309./ 83 106./ 30,1 49.7 47,3
6 2774/ ~e3 1474/ ~17.8 T3¢/ =1744
7 70e/ 3049 171 2747 4047 34,3
8 2le/ -33.7 33./ -23.1 184/ =36.0
9 644/ T744 164e¢/ ~284.7 884/ =39.8
10 66./ 37.6 420/ 7247 254/ 2640
11 55./ 7240 4le/ 2448 284/ =2742
12 564/ 41,9 474/ 3141 42471 =245
PEAK-TD=-PEAK 5034, 2055, 924,
BEAM (174 BEAM 4350 BEAM 4449
(N~M/DEG) (N~M/DEG) (N~M/DEG)
MEAN 191, 272, 204,
HARMONIC=-1 43./ 18.3 43./ =5,0 63./ =~8,7
2 63./ 2546 63./7 =5,0 Thel =be4
3 1184/ —B4,4 61le/ ~B6ol 544/ 89,1
4 18.7 -18,1 5¢/ =45.9 1./ 7e3
5 75./ 43,2 6./ 18.3 1447 70,3
6 43¢/ =42.3 4e/ =50,1 e/ =36.3
7 384/ ~13.6 84/ -18.3 13,/ ~19,9
8 124/ Te4 le/ 2244 8se/ 1841
9 20¢/ ~29,1 l4e/ ~10.8 4o/ ~13,8
. 10 284/ ~45,3 1647 =42.9 7./ ~60.5
11  6e/ 14,9 e/ 2640 4o/ =9,2
12 Ge/ =446 3¢/ =27.2 44/ 88,6
PEAK~-TO~PEAK 532, 317. 325.

36

ANCE AND LOADS

AMB TEMP= 25,0 C = 77.06
TEMP U60= 3244 C = 90426
CAN TEMP= 38,9 C = 101,97
=2 PEAK-TO-PEAK® 3.7
=1.1 PEAK=TO~PEAK® 245
PITCH LINK TORSION 449
(N/DEG) (N-M/DEG)

2893, =701,

1071e/ ~7044 124/ =27.0
239,/ 6.8 304/ 34.2
2564/ 67.8 28e/ =774

4247 45,2 10/ 7444
243.7 43,8 4241 5147
474/ =6441 B8e/ =60.2
824/ 561 9/ 7102

Te! 75 S5¢/ 77.1
75¢/ =2640 Te/ 1844
67/ -15,8" 4./ 89,1
224/ 3641 3¢/ =45,5
17,7 11.6 4e/ =74.5

2795, 190,

BEAM 606 BEAM .803
(N-M/DEG) (N~-M/DEG)
«26, 289,

123,/ -19,0 128,/ =-21.5
100e/ ~4,6 66e/ =148
3447 89,5 174/ -79.8
5¢/ 39,5 6./ 26,0
20e/ 36,1 124/ -4046
1547 =41.6 34/ 344
3./ 89,8 21le/ =44,7
bo/ 745 9/ 1.6
144/ -2 1247 440
15.7 -31.5 124/ =9,0
3¢/ =12,6 L2} 746
3e/ =594 24/ .9
399, 371,
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NASA LANGLEY FLIGHT DATA

NASA LANGLEY FLIGHT DATA AH=16 ~--== ROTOR PERFORM
FLIGHT NO. 94 MU= 4168 TOTAL CQ= .000211
V= 73.8 KT MAST CQ= .000192
RUN NO. 3
NZ= 1,019 6 OMEGA= 33.721 RAD/SEC
TIME 50625.05 CLP= ,00512 RPM/324% ,994 :
RNOTOR ANGLES THETA 3/4 (DEG) AO= 8.8 Al= -9 Bl»
TEETER ANG (DEG) AQ= o3 Als —eh “Bls=
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 449 CHORD .803
(N/DEG) (N-M/DEG) (N=M/DEG)
MEAN 41715, =4050, ~8482, -
HARMDNIC=1 47084/ -1044 10534/ -10.5 272./ -26.8
2 557/ 49.5 2564/ 846 100,/ ~7.1
3 399./ 13,0 110./ 36.8 69.7 ~18.6
4 299./ -7843 1454/ 49.5 10647 5249
5 2364/ =2146 434/ 43,2 37./ =5.1
6 2364/ 6e2 139,/ =2.8 75/ 1542
7 1134/ =62,5 1094/ ~79.8 594/ =54.2
8 684/ =81.0 108./ 88.5 66./ 89.5
9 91./ 72,1 904/ =23.4 54¢/ =147
10 104/ =57,8 48/ 82,7 384/ 6142
11 824/ =6.1 85./ 8645 68s/ 5747
12 4l./ 48.8 564/ 3745 4347 4l.4
PEAK-TO-PFAK 10531, 2991, 1346,
BEAM 174 BEAM 4,350 BEAM 4449
{N-M/DFG) (N-M/DEG) (N-M/DEG)
ME AN ~288, 50. =32,
HARMONIC-1 527+/ =43,6 2484/ ~81.9 25741 -81.7
2 91l./ -31.4 1124/ ~37.5 1584/ <2646
3 1264/ -33.3 20./ =12.7 204/ 6244
4 1764/ 47,5 534/ 30.9 364/ 1.3
5 11747 =26.5 1l.7 11.0 234/ =35,1
6 404/ Bb.T 9e/ =34,9 17/ 8644
7 39/ =74.3 1647 -34,9 264/ =75.6
8 S5le/ «0 8./ 40.9 1647 3346
9 494/ 10.3 38,/ 2647 174/ =844
10 15./7 ~70.7 4e/ 3747 60/ =T442
11 13./ 73.48 17./ -43.8 9e/ =13.7
12 3447 ~49.3 174/ ~%3.5 5./ 87.3
PEAK~TO-PEAK 1668, 723,

730,

DATA

ANCE AND LOADS

AMB TEMP= 15
TEMP U60= 29
CAN TEMP= 30

2.6 PEAK~

'3 PEAK-

PITCH LINK T
(N/DEG)

1574,

1742,/ ~32.0
286,/ =18.4
283,/ 12.5
110./ 51,1

884/ 3649
94,/ =83,9
45,/ 39.4
51/ 3046
119./ 19,5
204/ =1,0
4741 =160

S 2044 -17.2

4036,

BEAM ,606
(N~M/DEG)

-326,

2514/ =69.5
1904/ =22.6
564/ ~3B.6
540/ 54,6
3547 =100
6./ 19.6
244/ 15,4
11./ =57.2
43,/ 37,5
12,7 2443
50/ =747
7ol ~54.6
914,

AH=16 ~==- PADS PCM

FLIGHT NO. 094 AIRCRAFT TOTAL WT = 36492, N LOADED CG X= 5,04 M = 198.3 IN

RUN NO. 3 8204, LB Y= -,00 = =0

TIME 50625.20 (SEC) I= 1.83 s 72,2

AERNDYNAMIC FLIGHT STATE DYNAMIC PRES= «73 KPA = 15.2 PSF

STATIC PRES= 83.3 KPA = 1739, PSF
Te AIRSPEED= 7348 KT TOTAL TEMP= 289.1 DEG K = 520.3 DEG R
A/C MACH NO= 111 STATIC TEMP= 28844 DEG K = 519,0 ODEG R
BONY ALPHA= -1,5 DEG DENSITY= 1,01 KG/M3 = ,00195 SLUG/FT3
RODY BETA= 2.7 DEG DENSITY ALT= 2003, M = 6570, FT
SONIC SPEED« 341.,0 M/SEC = 1119, FPS
RATE OF CLIMB= Lo M/MIN = 4. FPM

INERTIAL FLIGHT STATE

AXIS C€G LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC = AXIS ANG POS ANG RATES ANG ACC

(M7S)  (FPS) (6) (M7S) (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)

X 37491 12444 ~¢028 37.90 12444 -¢028 ROLL o1 ~+001 « 028

Y 1.79 5.9 «002 1.79 5.9 +008 PITCH =15 «002 =+000

z -.98 -3.,2 =1.019 ~+98 =32 ~1.019 YAM 336.0 ~+005 ~.006
CONTROL ANGLES MsRs COLL= 9.6 DEG HORIZ FIN= 6.8 DEG
Als= ~+4 DEG T.Re COLL= 1.7 DEG
Bl= 1.9 DEG PEDAL POS= 2.3 DEG

ROTOR PARAMETERS SHAFT ALPHA= -1.5 DEG

) HOVER TIP MACH=s .66 CONTROL ALPHA= ~3,4 DEG
TIP MAX-MACH= ,78 DELTA PSI= -2.7 DEG
TIP MIN-MACH= .55
«9R MAX=MACH= ,71 ENGINE POWER= 3484 KW = 4664 HP
«9R MIN=-MACH=s 449 THRUST FACTOR= ,728E+07 N = ,164F+07 LB

«2 C = 59,36 F

«1 C = 84,38 F

o4 C = 86469 F

TO-PEAK= 545

TO~PEAK= +8

ORSION 449
(N=M/DEG)

=548,

2634/ ~63.7
10./ =48.9
69./ 68.4
324/ 4743
234/ ~-53.7
2le/ =6T7.4

5¢/ —847
447 =9.9
84/ =80.5
10./7 40.2
8¢/ ~53.8
8e/ =3645

719,

BEAM ,803
(N=M/DEG)
=14,

83,7 =80.9
12247 =27.0
12647 =2240

7247 80.9

30./ 31.1

37+/ =45.8

48./ 73,1

30,/ =4.1

444/ 5646

1547 27,2

84/ . 1443
6e/ ~B5,5

789,

3

{




NASA LANGLEY FLIGHT DATA AH=16  =moew PADS PCM DATA

FLIGHT NO. 094 AIRCRAFT TOTAL WT ®= 36427. N LOADED CG X= 5.04 M = 198,3 IN

RUN NO, 4 8189, LB Y= =,00 = =0
TIME 50731.20 (SEC) I= 1,83 = 7242
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 85 KPA = " 17.7 PSF .
STATIC PRES= 8341 KPA = 1736. PSF :
Te AIRSPEED= 79,9 KT ; TOTAL TEMP= 289.1 DEG K = 520.5 DEG R
A/C MACH NO= ,121 STATIC TEMP= 288,3 DEG K = 519,0 DEG R
RODY ALPHA= =-2.7 DEG DENSITY= 1,00 KG/M3 +00195 SLUG/FT3
BODY AETA= 1.8 DEG OENSITY ALT= 2022, M 66354 FT

L]
SONIC SPEED= 341.0 M/SEC = 1119, FpS
RATE OF CLIMB= 16, M/MIN = 52. FPM

INERTIAL FLIGHT STATE

AXIS CG LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG PDS ANG RATES ' ANG ACC

(M7S)  (FPS) (G) {M/5) (FPS) (G) {DEG) (RAD/SEC) (RAD/SEC2)
X 41.02 13446 =+030 41403 13446 ~+030 ROLL ~e7 | ~4004 : + 004
Y 1429 442 «007 l.28 4.2 «008 PITCH =244 -+002 002
z ~1.94 =64 ~1.005 =-1.94 =6+4 ~1.005 YAUW 7 -.011 -e005
CONTROL ANGLES MeRs COLL= 9.9 DEG HORIZ FIN= 7.0 DEG
Alse ~e& DEG TeRs COLL= 1.6 DEG
B1= 2.2 DEG PEDAL POS= 2+3 DEG
ROTOR PARAMETERS SHAFT ALPHA®= ~2,7 DEG
HOVER TIP MACH= .66 CONTROL ALPHA= -4,9 DEG
TIP MAX~MACH= ,78 DELTA PSI= -1.8 DEG
TIP MIN-MACHs .54 ’ )
"e9R MAX-MACH= ,72 ENGINE POWER= 371, KW = 497. HP
+9R MIN-MACH= .48 THRUST FACTOR= L 725E+07 N = ,163E+07 LB
NASA LANGLEY FLIGHT DATA AH=1G ===~ ROTOR PERFORMANCE AND LOADS
FLIGHT NBD. 94 MU= ,182 TOTAL CaQ= .000227 AMB TEMPe 15,2.C = . 59,28 F
V= 79,9 KT MAST CQ= .000206 TEMP U60= 28,5 C = 83,27 F
RUN NO. 4 ' CAN TEMP® 29,2 C » 84,60 F
NZ= 1,005 6 OMEGA= 33,659 RAD/SEC
TIME 50731.13 CLP= .00506 RPM/3242  ,992
ROTOR ANGLES THETA 374 (DEG) AQ= 9.1 Als ~o9 Bls 3.0 PEAK~TQO-PEAK= 6.2
TEETER ANG (DEG) AQ= 3 Al= ~eb B81» 1 PEAK-TO~PEAK= X:]
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 449 CHORD .803 PITCH LINK TORSION +449
(N/DEG) (N=M/DEG) (N=M/DEG) (N/DEG) (N-M/DEG)
MEAN 40996, ’ ~3853, ~8351, ~1723, o ~559,
HARMONYC~1 46814/ ~10.7 1014./ -11.5 2774/ =31.8 19627 -34.7 2964/ —60.5
2 602/ 79.4 203./ 28.3 °  90.¢ 4.9 305.7 =38.0 2247 8146
3 842./ 1l6.1 207./ 19.2 50¢/ =48,6 27147 445 6241 60.3
4 2644/ ~43.8 2144/, 86,1 134,/ =86.6 704/ =82.6 254/  T4.9
5 "332./7 7546 95./ 87.5 384/ - 7545 15747 ~73.9 59./7 ~11.9
6 179,/ 68,2 11547 3447 274/ 65,2 113.7° 82,2 2401 —62.4
7 139.7 -44,3 109./7 -83.7 6547 T247 49,7 84.5 10.7 11l.2
8 138,/ =~1.18 484/ =57.8 3547 —48.8 254/ =89+5 Sle/ 39,2
9 83./ ~-73,.8 1184/ =44.4 68+s7 ~25.9 96./ 2242 3ol ~T447
10 86./ 74.3 60./ 81.5 53./ 35.0 61,/ ~78.0 10.7 =301
11 1164/ -71,1 69./ =55.1 494/ =6642 2047 7642 Sel =24,7
12 13247 ~55,1 4le/ ~79.0 42471 -63.6 1247 =3.1 9/ 5.8
PEAK~TO-PEAK 11080. 2718, 1166. 4284, 755,
BEAM 4174 BEAM 4350 . BEAM .449 BEAM 606 BEAM .803
(N=-M/DEG) (N~M/DEG) {N-M/DEG) {(N=M/DEG) (N-M/DEG)
MEAN ~282. 48, ~34, =322, ~30.
HARMONIC=1 600¢/ ~44,5 28441 =740 2994/ =73.7 27841 -H9,2 93./ ~82.6
? 1014/ =41,.8 99¢/ =410 1444/ =23.44 17741 =23.7 11347 -29.2
3 1177 =27.5 384/ 249 3647 31.8 4547 =32.9 924/ =19,2
4 2084/ 85.3 6l./ 68,8 19./ 33.0 65.7 84,1 8l./ ~73,1
5 127./ 30.3 20./ 9.5 2547 12.7 39./ 13,3 4.7 44,6
6 254/ ~30.4 4ef/ 11.8 l4./7 ~40.5 10.7 15.4 4441 4.3
7 624/ 31,1 224/ 2445 2847 13.8 8e/ 5744 244/ ~15.0
8 264/ 8843 2./ =48.9 54/ 84,1 Te/ 2544 1647 39.3
9 49./ 1044 254/ - 1748 l4./ 17.8 2Te7 4744 19.7 77.1
10 45./ . 33.4 “ 204/ 59,8 18./7 17.1 22/ 6Bl.b 24,/ T8.4
11 3./ 51.9 6¢/ =~4.8 bel 5944 6./ 30.3 Te/ 43,0
12 53./ —-23,0 1747 ~14.6 154/ =46,9 16.7 =17.0 1347 =12.0
PEAK~TO~PEAK 1617. 777 781, 934, 716,

38




NASA LANGLEY FLIGHT

AH=1G ====  PADS PCM
FLIGHT NO. 094 AIRCRAFT TOTAL WT. ® 36390, N LOADED CG X= 5,04 M = 198,3 IN
RUN NO. 5 8181, LB Y= -,00 = =,0
TIME 50847.70 (SEC) = 1.83 = 72,2
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,12 KPA = 23,3 PSF
- STATIC PRES* 83.1 KPA = 1735, PSF
T. AIRSPEED= 91.5 KT TOTAL TEMPe 289.5 DEG K = 521,1 DFG R
A/C MACH NO= ,138 STATIC TEMP= 288.4 DEG K = 519.1 DEG R
BODY ALPHA= ~2.5 DEG. DENSITY* 1,00 KG/M3 = ,00195 SLUG/FT3
BODY BETAs 1.2 DEG DENSITY ALTs 2027, H = 6649, FT
SONIC SPEED= 341.0 M/SEC = 1119, FPS
RATE OF CLIMB= = 164 M/MIN = 544 FPM
INERTIAL FLIGHT STATE
AAXIS CG LIN VEL  C6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES ANG ACC
) “(M/S) (FPS) (6) (M/S)  (FPS) (6) (DEG)Y  (RAD/SEC) (RAD/SEC2)
X 47.03 154.3 -.037 47.02 15443 -.038 ROLL b «006 <006
Y .97 3.2 .001 .98 3.2 «002 PITCH ~242 004 .~ 4000
I ~2.07 -6.8 . ~1,018 -2.07 ~6.8 -1.018 YAW 97.7 -4 005 «020
CONTROL ANGLES MsRs COLLe 10,2 DEG HORIZ FIN= 7.3 DEG
Al -,1 DEG TeRe COLL® 1.6 DEG
Bls 3.0 DEG . PEDAL PDS® 2.2 DEG
ROTOR PARAMETERS SHAFT ALPHAs ~2,5 DEG
HOVER TIP MACHs .66 CONTROL ALPHA= =5,5 DEG
.TIP MAX=MACH= .80 DELTA PSI= =-1.2 DEG
TIP. MIN=MACH® ,53
+IR MAX-MACH= .74 ENGINE POWER= 380, KW = 510, HP
+9R MIN=MACH= .46 . THRUST FACTOR= ,725E407 N = ,163E+07 LB
NASA LANGLEY FLIGHT DATA  AH~1G6 ~-=- ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 94 MU= ,208 TOTAL CQ= ,000233 AMB TEMP® 15,2 C ‘= 69,42
V= 91,5 KT MAST CQ= ,000212 TEMP U60= 28,6 C = 83,40
RUN NO. 5 . CAN TEMP= 27,7 C = 81,81
NZ= 1,018 G OMEGA= 33,682 RAD/SEC
TIME 50847.55 CLP= ,00512 RPM/324% 4993
ROTOR ANGLES THETA 3/4 (DEG) = AO® 9.4 Als - -7 Bl 3.9 PEAK-TD-PEAKs - 7,9
TEETER ANG (DEG) ~ AO= .2 Als -7 B1= o1 PEAK~TO-PEAKs 1,3
ROTNR LOADS (AMP/PHASE) DRAG BRACE  CHORD 449 CHORD +803 PITCH LINK TORSION 449
(N/DEG) (N=M/DEG) (N=M/DEG) {(N/DEG) (N=M/DEG)
MEAN 40814, -3696. -8189, ~1972. -589,
HARMONIC-1 4495,/ =11.5 9254,/ -1646 255474 =34,3 2328,/ -40.2 3604/ =59,5
2 6134/ 6644 2084/ 4246 594/ 20.2 8744/ =612 82¢/ =66.2
3 2499,/ 35,7 6044/ 3444 112.7 52.9 302.7 —eb 4247 36.0
4 41744 3.5 2394/ =22.1 1484/ =264.8 214,/ 55,2 33./ 37.3
5 647,/ =765 159,/ =66,5 524/ =47,3 235,/ =32,9 664/ 7.3
6 6504/ =65.0 4214/ =6640 153./ -63.8 7547 =13,2 19,/ =—6.8
7 15247 =35,7 13047 =2645 514/ -2845 604/ =3040 1247 =25.3
8 794/ =1l444 54/ 2741 Gl 5747 41,/ 449 4./ 68.4
9 564/ 4744 70./ 81.8 2341 7742 774/ =59,1 1./ -81.3
10 33,/ 28.0 1657 =576 1314/ -66.2 60,/ 63,1 6./ =388
11 45./ 8746 214/ =68.2 344/ =636 37.7 =36.6 4ot =762
12 21,/ 59.4 17./ =71.3 1441 ~63.4 2041 -20.2 3./ ~64,3
PEAK-TD-PEAK 11618, 3392. 1128, 566644 816.
BEAM 174 BEAM 4350 BEAM 449 BEAM (606 BEAM .803
(N~M/DEG) (N-M/DEG) (N-M/DEG) (N=-M/DEG) (N-M/DEG)
ME AN 277, 24, ~643, ~316,. -28,
HARMONIC~-1 680,/ =48,5 3374/ =674 3617 -65.2 34247 ~6646 123.7 ~81.9
2 171e/ —68.0 1084/ ~67.2 130/ =558 14147 ~4 y 8le/ -39,1
3 1044/ 1446 75./ 23.3 724/ 34,1 4741 - 871 65./ =Tle6
4 134,/ =9 364/ =11.7 21,/ 22.8 23./ -13.5 724/ -8.1
5 149,/ 8640 294/ 47.1 5./ -37.8 28,/ 50.3 42,7 53.7
6 784/ =825 100/ =444 B4l =70.1 19.7 4046 23./ 45.8
7 17./ -81.1 3./ 1.2 134/ -73.6 Gl 4.8 2047 =22.7
8 37./ 78.8 60l =89.5 8./ 55.3 7ol =778 1247 ~21.1
9 32./ =~65.6 294/ —6345 4ol =505 29,/ ~5B.4 31./ =-59,0
10 30,/ 10.3 8./ 52.3 13./ 20.4 11.7 47.7 bal 2642
11 4¢/ 68,0 1244 -21.4 1e/ =658 8.7 15.4 5,/ 12,9
12 1447 73.6 B/ =7748 7./ 59.1 ol b1.8 3.7 5442
PEAK=TO=PEAK 1760, 853, 885, 871. 493,

DATA

DATA

39

3
F
F



NASA LANGLEY FLIGHT DATA AH=1G =ww= PADS PCHM DATA

FLIGHT NO. 094 AIRCRAFT. TOTAL WT = 36321, N LOADED CG X= 5,04 M = 198,4 IN
RUN NO. 5 8166, LB : Y= ~,00 - =0
TIME 50975.20 (SEC) ) ) I= 1,83 ® 7242

AERODYNAMIC FLIGHT STATE DYNAMIC PRESs 1,29 KPA . 2649 PSF
STATIC PRES= 83,0 KPA = 1734, PSF
TOTAL TEMPe 289.8 DEG K .= 521.,6 DEG R
-

STATIC TEMP= 288.5 DEG K 519.3 DEG R

Te AIRSPEED= 9844 KT
A/C MACH NO=  ,149

BODY ALPHA= =2,5 DEG
80DY BETA= «9 0FG

DENSITY= 1,00 KG/M3 = ,00195 SLUG/FT3
‘DENSITY ALT® 2040. M ® 6692, FT
SONIC SPEED= 341.1 M/SEC = 1119. FPS
RATE OF CLIMB= =20, M/MIN = ~65. FPM

INERTIAL FLIGHT STATE

AXIS CG6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXTS ANG POS ANG RATES ANG ACC
(M7S)  (FPS) (6) {M/S)  (FPS) (6} : (DEG) (RAD/SEC) (RAD/SEC2)
X 50459 166.0 =e044 50458 165.9 ~e041 ROLL -eb 001 017
Y 82 2.7 «002 .82 2.7 +006 PITCH =249 « 003 -.012
z =2423 =743 ~1.016 ~2423 -7e3 -1.016 YAW 170.3 -.009 -.003
CONTROL ANGLES MsRs COLL= 10.4 DEG - HORIZ FINs 745 DEG
Al= ~+1 DEG TWRe COLL= 240 DEG
Bls 3.3 DEG PEDAL POS= 2.7 DEG
ROTOR PARAMETERS SHAFT ALPHA® ~2,5 DEG
HOVER TIP MACH= ,66 CONTROL ALPHA® ~5.9 DEG
TIP MAX~MACH= ,81 DELTA PSI= ~+9. DEG
TIP MIN~MACHs .51 '
«9R MAX~MACH= .74 ENGINE POWER= 392, KW = 526+ HP

W9R MIN-MACH= .45 THRUST FACTOR= 721E407 N = ,162E+07 LB

NASA LANGLEY FLIGHT DATA AH-16 . =~~~ ROTOR PERFORMANCE AND LDADS

TOTAL CQ= ,000241
MAST €Qs ,000220

AMB TEMP= 15,4 C =. 59,44 F
TEMP UbO= 28.4 C = 83,14 F
CAN TEMP= 26,9 C = 80,41 F

FLIGHT NO. 94 MU= ,225
' Va  9B.4 KT
RUN NO. 6

: NZe 1,016 G OMEGA= 33,626 RAD/SEC
TIME 50975.05 CLP= ,00512 RPM/3242 ,991 -
ROTOR ANGLES THETA 3/4 (DEG) AQ= 9.7 . Al= ~eb Bl= 4ot PEAK~TO-~PEAK= 9,1
TEETER ANG (DEG) AQ= 2 Al= ~e¢7 - . Bls= .1 PEAK-TO~PEAK= 1.5
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 4449 CHORD. .803 PITCH LINK TORSION 4449
(N/DEG) (N~M/DEG) - (N=M/DEG) {N/DEG) (N-M/DEG)
MEAN 40402, -3460, -7995, -2110. -607,
HARMONIC=-1 413747 =17.2 843,/ -24.7 285/ -41.0 253247 =41.6 392,/ -57.8
' 2 778.7 32,7 21447 2343 57¢7 3645 14664/ =59,8 13447 ~56,2
3 27264/ 44,7 6964/ 41.3 15647 5643 322.¢ 5.7 4847 19.1
4 4984/ 20,1 3164/ 1744 191./ 8.9 1 399.7 77.4 684/ 5443
5 5044/ ~6144 1804/ -54,.8" 394/ =14.8 239,/ =11.7 Thel 2542
[ 6354/ -45.4 41247 =52.7 18047 -54,.8 327 2446 1247 ~16,2
7 29441 67,42 1374/ -64.4 4741 73,0 40e/ =~36.4 b6el ~20.7
8 924/ 37.7 58+./ 80.8 234/ 7447 64¢/ ~43.5 64/ 75.9
9 15047 =64.3 6le/ 6147 . 2847 =1l.1 51e/ =77.2 3./ b
10 66./ ~82.8 754/ =71.6 67¢/ —-71.9 73./. 44.6 Bel =62,2
11 B84./ 29.0 274/ ~66.9 384/ ~7649 3547 =664 la/ <6442
12 83./ oh le/ ~40.7 8./ -25.7 194/ =846 3¢/ 73.7
PEAK-TO-PEAK 12485, 3255, 1164, 7295, 910,
BEAM (174 BEAM .350 BEAM .449 "BEAM 606 REAM 803
(N-M/DEG} (N~M/DEG) {N-M/DEG) (N=-M/DEG) (N=M/DEG)
MEAN ~291, 6. -53, ~314, =28,
HARMONIC~1 71347 =50.3 3574/ ~6845 3944/ =674 3754/ «-6844 143,/ -85,0
’ 2 2804/ ~7342 17647 =7747 1874/ =70.7 169./ ~66.4 654/ =475
3 5241 4646 754/ 31.4 654/ 4047 6747 7742 79./ 8344
4 2354/ 45,9 644/ 2541 35./ 24.6 33./7 48,9 76+/ 10.8
5 133,/ -85,.9 234/ 59.9 12./ 84,9 20/ ~89,5 53./ 63.9
6 59./ 5441 Te/ 5042 8./ ~43.8 1347 21,7 2741 =240
7 1847 =7146 4e/ =35.7 16,7 84,6 e/ 6ot 224/ =35.3
i) L4/ -3.2 4ol =77.8 6e/ =3144 Tel =39,.5 1947 -28.8
9 224/ =80.2° 18e¢/ =719 4ol =656 24./ =60.5 25./ =50.3
10 39/ =16.4 17.¢/ 245 13./ «20.6 2247 8.1 174/ 642
11 117 72,8 el ~T244 4el/ 8143 Te! -69.5 3¢/ =2443
12 2241 79.7 84l =74.8 12.7 53,1 9ef B4,1 bef 84,3
PEAK=TD=PEAK 2058, 984, 1075, 598, -

a0

1031.



NASA LANGLEY FLIGHT DATA AH=1G === P
FLIGHT NO. 094 AIRCRAFT TOTAL WT = 36269. N LOADED
RUN NO. 7 8154. LB
TIME 51109.20 (SEC)
AERODYNAMIC FLIGHT STATE DYNAMIC PRES®= 1457 KPA
STATIC PRES= 83.2 KPA
Te AIRSPEED= 10845 KT TOTAL TEMP® 289.9 DEG K
A/C MACH NO= ,164 STATIC TEMP=» 288.4 DEG K
BODY ALPHA= -3.,2 DEG DENSITY= 1.01 KG/M3
80DY BETA= -1.,0 DEG DENSITY ALT= 2018, M
SONIC SPEED= 341.0 M/SEC
RATE OF CLIMB= 29, M/MIN
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC
(M7S)  (FPS) (G) (M/S)  (FPS) (6)
X 5573 18249 -.048 55473 - 182.9 -+051
Y -1.00 =343 021 ~e99 ~3.2 022
4 =3.11 =-10.2 ~1.036 ~3.11 =~10.2 ~1.035
CONTROL ANGLES M.R. COLL= 11.1 DEG HORIZ FIN=
Als= ~+3 DEG TeRe COLL®
Bls 4,0 DEG PEDAL POS»
ROTOR PARAMETERS SHAFT ALPHA=
HOVER TIP MACH= .66 CONTROL ALPHA=
TIP MAX-MACH= ,83 DELTA PSI=
TIP MIN-MACH® .50
«9R MAX-MACHs .76 ENGINE POWER=
«9R MIN-MACH=z .43 THRUST FACTOR=
\
NASA LANGLEY FLIGHT DATA AH-16 = ~=-=~ ROTOR
FLIGHT NO. 94 MU= ,247 TOTAL CQ= ,000276
Va 108.5 KT MAST CQ= .000253
RUN NO. 7
NZe 1,035 6 OMEGA= 33,647
TIME 51109.05 CLP= ,00520 RPM/3242 ,992
ROTOR ANGLES THETA 3/4 (DEG) AO=  10.3 Ale -
TEETER ANG (DEG) AOs o2 Al=s =
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD
(N/DEG) (N=-M/DEG) (N=M/D
MEAN 39453, -3144., ~7870.
HARMONIC-1 4126+/ ~28.8 9234/ -34.3 3184/
2 1057.7 47.2 24947 29.2 277
3 20684/ 47.3 5284/ 49.7 134,/
4 4784/ 48,4 2344/ 4749 1614/
5 564,/ =5.3 11847 =37.7 264/
6 3824/ =34,5 2744/ -~33,0 1244/
7 1044/ -34.8 12847 =44.1 63/
8 1544/ 22.4 474/ 9.9 264/
9 904/ =662 17¢/ =14.9 5¢/
10 111./ -85.3 105./7 =56.3 674/
11 824/ 2.7 42./ 25.1 354/
12 21e1 =672 3047 <5546 474
PEAK~TO=-PEAK 11598, 2981. 1299.
BEAM .174 BEAM ,350 BEAM .4
(N-M/DEG) {N-M/DEG) (N=M/D
ME AN -235, 9 =60,
HARMONIC=~1 84741 =55.9 42541 =677 43247
2 4464/ —60.1 27Le/ =7245 301/
3 797 6640 35/ 11.8 484/
4 312.7 79.3 90./ 59.9 454/
5 174/ 244 104/ =80.7 304/
6 14,/ ~8.8 Te/ =6842 164/
K4 39,/ -28,6 15.7 =767 2341
8 214/ -41.8 6e/ 4640 124/
9 l6./7 57.8 l4./ 50.9 L2Y)
10 244/ =11.3 164/ 7.1 10./
11 10/ ~76.5 10¢/ =5246 3./
12 29./ -28.3 11e7 ~43.4 84/
PEAK=TO~PEAK 2638, 1240 1314,

ADS PCM DATA
C6 X= 5,06 M = 198.4 IN
Y= =,00 = -,0
Is 1,83 = 72,2
» 32,9 PSF
= 1737, PSF
s 521.9 DEG R
= 519,1 -DFG R
= ,00195 SLUG/FT3
= 6622, FT
= 1119. FPS
= 94, FPM
AXIS  ANG POS ANG RATES ANG ACC
(DEG) (RAD/SEC) (RAD/SEC2)
ROLL —at . 005 .007
PITCH -2.7 -+000 «011
YAY . 23142 ~-.002 -.036
7.9 DEG
2.2 DEG
2.8 DEG
-3,2 DEG
-7.2 DEG
1.0 DEG
450, KW = 603, HP
¢T24E+07 N = ,163E+07 LB
PERFORMANCE AND LOADS
AMB TEMP= 15,2 C = 59,41
TEMP U60= 28,5 C = 83,28
CAN TEMPe 25,7 C = 78,31
RAD/SEC
8 Ble 5,2 PEAK-TO-PEAK= 10,6
9 Bls -,2 PEAK=TO-PEAK® 1.6
803 PITCH LINK TORSION 4449
EG) (N/DEG) {N-M/DEG)
-2524, -651,
~43,8 2846,/ ~43,7 449,10 ~54,8
51el 21274/ =48.8 200,/ -43.1
63,5 302.7 =15.,0 63,7 13.8
34.9 498,71 =78.5 71/ 67.8
49,9 289,/ 46,0 63,/ 62,3
~39,9 167.7 =2.2° 12,/ =2.9
~44.4 14,/ ~5847 3¢/ 65,1
38.0 7947 ~35.5 Be/ =6143
~6442 59.7 50,2 9./ 13,5
~59.4 28./ =716 6./ =178
1645 2947 =31.6 bel —.8
-89,8 23,/ 40.4 3,/ ~7.1
9300. 1113,
49 BEAM .606 BEAM .803
£6) {(N-M/DEG) {N-M/DEG)
-317. ~28,
“6844 4104/ =70.2 167./ =86.7
~69,.6 2574/ =H745 93,/ =53.3
5247 7241 7640 844/ 69.3
39.7 81,/ 81.2 110,/ 56.9
7245 147 =12,7 6l./ 65.3
-66.9 5.7  bel 384/ =3849
67,1 13,7 ?22.3 3847 =23.7
~-50,1 5./ =253 2147 =17.4
7249 16./ 82.5 1147 =764.6
~31,6 18,7 18,1 164/ 20.2
3344 5¢/ =8440 2./ 88.6
-43,1 9l =26.7 5¢/ =20.1
1324, 772,

41

mmnm



NASA LANGLEY FLIGHT DATA AH=16  w=wm PADS PCM DATA
FLIGHT NO. 094 AIRCRAFT TOTAL WT = 36205, N LOADED €6 X= 5,04 M = 198,5 IN
RUN NO, 8 8140, LB Y= =,00 » -0
TIME 51192.70 (SEC) Z= 1.83 = 2.2
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1.86 KPA = 38.8 PSF
STATIC PRES= 83,3 KPA = 1740. PSF
Te AIRSPEED= 117.8 KT TOTAL TEMP= 290.2 DEG K = 522.4 DEG R
A/C MACH ND= 4178 STATIC TEMP= 288.4 DEG K = 519,1 DEG R
BODY ALPHA= ~3,6 DEG DENSITY= 1,01 KG/M3 = ,00195 SLUG/FT3
BONY BETA= ~+9 DEG DENSITY ALT= 1997, M = 6553, FT
SONIC SPEED= 341,0 M/SEC = 1119, fPS
RATE DOF CLIMB= 33, M/MIN = 109. FPM
INERTIAL FLIGHT STATFE
AXIS €G LIN VEL CG LIN ACC HUB LIN VEL HUB LIN ACC™ AXIS ANG POS ANG RATES "ANG ACC
(M/S) (FPS) (G) (M/S)  (FPS) (G) {DEG) [RAD/SEC) (RAD/SEC2)
X 60.46 198,4 ~.054 60,45 198.3 ~+055 ROLL ~e8 006 ~.047
Y —+95 ~3.2 +016 -.95 =3.1 006 PITCH ~3.0 «003 2003
z =3.77 -12.4 ~1.029 =3.77 =12,4 -1.029 YAW 237.8 -+001 «026
CONTROL ANGLES MeRe COLL= 11.7 DEG HORIZ FIN= 8.3 DEG
Al= ~-.1 DEG TeRs COLL= 2.5 DEG
Bl= 447 DEG PEDAL POS= 3.2 DFG
ROTOR PARAMETERS : SHAFT ALPHA= =3,6 DEG
HOVER TIP MACH= ,66 CONTROL ALPHA= -8,3 DEG
TIP MAX-MACH= ,84 DELTA PSI= +9 DEG
' TIP MIN-MACH= .48
«9R MAX-MACH~ ,77 ENGINE POWER= 490s KW = 657+ HP
+9R MIN=-MACH= .42 THRUST FACTOR= .725E+07 N = L,163E+07 L8
NASA LANGLEY FLIGHT DATA AH~-16 ---~ ROTOR PERFORMANCE AND LOADS
FLIGHT NO., 94 MU= ,268 TOTAL €Q= 000300 AMB TEMP= 15.2 C = 59,41
’ V= 117.8 KT MAST CQ= .000275 TEMP U60= 2846 C = 83,42
RUN NO. 8 CAN TEMP= 25,7 ¢ = 78,31
NZ= 1,029 G OMEGA= 33,661 RAD/SEC
TIME 51192.55 CLP= ,00514 RPM/324= ,992
ROTOR ANGLES THETA 3/4 (DEG) A0= 11,0 Al= “e5 Bie= 64l PEAK~TO-PEAKs 12,6
TEETER ANG (DEG) AQ= 02 Al=  ~1.2 Bl= =3 PEAK=TO-PEAK= 243
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 449 CHORD .803 PITCH LINK TORSION 4449
(N/DEG) (N-M/DEG) {N-M/DEG) (N/DEG) (N-M/DEG)
MEAN 33608, ~2929, ~7770. ~2840, . =693,
HARMONYC—-1 44204/ ~40,1 9724/ =44,1 3784/ ~49,0 3309.7 -48,9 503.7 -55.3
2 11607 79.4 189,/ 65.7 22./ =~9,0 25674/ ~49,5 244,71 =46,3
3 26304/ 30,2 667./ 33,2 16547 45,0 3754/ ~3641 TTet 7.3
4 388,/ 10,8 2664/ 449 198,/ ~.8 5464/ 83.8 804/ 45,4
5 4l4e/7 1449 884/ 51.0 984/ 67.0 399,/ 27.2 Bbe/ 41,1
6 170./ 645 854/ =45,5 464/ <6847 12747 12.2 13/ 6445
7 14347 =75.5 12147 =732 674/ =61.6 494/ -86.6 6./ 11,1
8 144,/ =-11.3 89,/ ~28.0 43,/ =15,0 34,7 ~51.4 4ef 82,0
9 654/ T7.6 35./ 48,3 l4s/ 21,0 934/ 78,2 24/ 4245
10 794/ 1.8 5Le/ 6643 69./ 59,9 6647 12,5 10,/ 70.3
1t 129.7 =23.1 39./ 33,1 41/ Se4 4le/ 7847 4./ 444
12 83,/ -28.9 744/ =744 7641 ~1747 274/ ~e3 27 =341
PEAK-TN~PEAK 14911, 3510, 1482, 11310.. 1312,
BEAM 174 BEAM ,350 BEAM ,449 BEAM .606 BEAM ,803
(N=-M/DEG) (N-M/DEG) (N=M/DEG) (N~-M/DEG) {N-M/DEG)
MEAN ~195, 15, ~51., -320,. ~24.
HARMONIC-1 10384/ -62.8 4969,/ ~68.9 502./ -69.3 44647 =-73.0 1854/ -88.7
2 5744/ =57,1 3234/ =75.5 3464/ =T74.7 320.7 -69.7 132,/ -51.,5
3 16847 6244 48,/ -30,9 554/ 27.9 119./ 6842 1364/ 59,9
4 3254/ 53,4 96./ 2640 504/ 4.7 7047 4849 112.7 35,7
5 844/ =21.1 11./7 62,0 324/ 54,0 Tel =14,7 84,/ 53.3
6 284/ ~15,9 3¢/ -73.7 164/ ~47,8 174/ ~70.6 51./7 -=58,3
7 51/ 44,9 S5¢f =T647 10¢7 =38.,5 1247 -12.9 314/ -29.4
8 3347 6.4 6./ 705 13./ -32.5 12.7 ~63.8 25,/ =24.9
9 384/ 6042 344/ 64,1 13,7 50,2 35./ 77.86 29/ 88.2
10 494/ ~46,9 234/ =21.7 144/ =57,6 284/ =13,0 234/ 3.0
11 3¢/ 2240 11,/ B4.3 3./ -88,3 747 7741 847 80,3
12 11./7 ~18.3 B8e/ =3749 5¢/7 7640 6e/ =31,5 20/ 7740
PEAK~TO-PFAK 3399, 1520, 1505, 1506, 934,
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NASA LANGLEY FLIGHT DATA  AH=1G ====  PADS PCM DATA

FLIGHT NO. 094 AIRCRAFT TOTAL WT = 36099. N LOADED CG X= 5.04 M =» 198,6 IN
RUN NO. 9 ) 81164 LB Y= ~,00 = ~¢0
TIME 51321.20 (SEC) I= 1,83 . 72.2
AERODYNAMIC FLIGHT STATE DYNAMIC PRESs 2,26 KPA L] 47.1 PSF
STATIC PRES= 83,5 KPA a 1743, PSF

T. AIRSPEED= 129.5 KT TOTAL TEMP® 290.7 DEG K = 523,3 DEG R

A/C MACH NO= 4196 STATIC TEMP= 288,.,5 DEG K = 519.3 DEG R

BODY ALPHA= -3,8 DEG DENSITY=, 1.01 KG/M3 «00196 SLUG/FT3

BODY BETA= «5 DEG DENSITY ALT» 1985. M = 6513. FT
SONIC SPEED® 341.1 M/SEC = 1119, FPS
RATE OF CLIMB= 20e M/MIN = 66 FPM

INERTIAL FLIGHT STATE

AXIS CG LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATFS ANG ACC

(M7S)  (FPS) (G} (M/5)  (FPS) {G) {DEG) (RAD/SEC) {RAD/SEC2)
o~ X 66449 218.1 ~4066 66.48 218.1 ~.067 ROLL .3 ~+006 +005
Y 35 1.8 «004 54 1.8 «006 PITCH ~3.5 « 006 «007
z ~4,46 ~14.6 -1.,039 =hehb6 ~1446 ~1.039 YAW . 8.9 -.001 ' =020
CONTROL ANGLES M.Re COLL= 12.4 DEG HORIZ FINs 849 DEG
Al= -.0 DEG T.R. COLL® 3.2 DEG
Bl= 5.4 DEG PEDAL POSs 3.8 DEG
ROTOR PARAMETERS ‘ SHAFT ALPHAs -3.,8 DEG
HOVER TIP MACH= ,66 CONTROL ALPHA= -=9,2 DEG
TIP MAX-MACH= .86 DELTA PSI= -«5 DEG
TIP MIN-MACHs .47
+9R MAX~MACH= ,79 ENGINE POWER= 537+ KW = 7204 HP
«IR MIN=MACH= ,40 THRUST FACTOR= ,724E+07 N = .163E+07 LB
NASA LANGLEY FLIGHT DATA AH-16 =—-=- ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 94 MU= .296 TOTAL CQ= .000330 AMB TEMP= 15.4 C = 959.65 F
V= 129.5% KT MAST €CQ= ,000299 TEMP Ub0= 28.7 € = 83,65 F
RUN NO. 9 CAN TEMP= 25,3 C = 77,61 F
NZ=» 1,039 6 OMEGA= 33,591 RAD/SEC
TIME 51321.13 CLPs ,00519 RPM/324= 4990
ROTOR ANGLES THETA 3/4 (DEG) AO0=  11.7 Als | -2 Bl= 7.0 PEAK~-TO-PEAK® 14,5
TEETER ANG (DEG) AQ= o3 Als  =~1.3 B1= -t PEAK~TO~PEAKS 2.6
ROTOR LOADS (AMF/PHASE) DRAG BRACE CHORD +449 CHORD +803 PITCH LINK TORSION 449

(N/DEG) (N=M/DEG) (N-M/DEG) (N/DEG) - {N=-M/DEG)

MEAN 37761, =2758, ~7667. -3217. . .. =740,

HARMONIC-1 468241 -52.1 10374/ -59.3 3504/ ~54.5 384147 =535 5604/ =58.0

2 70547 -56.4 2234/ =746 99./ 19.0 3210./ =55.7 322./ ~53.9

3 3417./ 27.8 851./ 28.8 2484/ 41,2 37647 ~65.4 83,7 =17.9

4 837.7 -13.2 4664/ -1341 2994/ =2442 645,/ 7046 4./ 2641

5 648./ 17.8 2084/ 64.1 1424/ 57.1 4564/ 14,6 100,/ 36.8

6 9484/ ~30.7 563./ -32.1 2384/ =39.3 171e7 =2642 . B 643

7 32847 ~14.7 133./ ~e5 61e/ 1641 27ef =7143 Tel =641

8 16847 =42.7 78¢/ ~31.3 3747 =244 91/ =T76446 Te/ 6143

9 128,71 2242 2174/ 8.4 91e/ =9.2 90./ =eb 5el =4045

‘10 151./ -61.6 112,/ 82.0 96./ —B84.4 564/ =54.7 6s/ 11.5

11 62./ 61.9 504/ =2 594/ 3.4 4541 49.5 2¢/ 6145

12 132./ -35.3 27.1 2640 2641 9.5 4441 =577 4et1 T240
PEAK-TO=PEAK 18173, 4740, 1955, 13569, 1521,

BEAM .174 BEAM 4350 BEAM 449 BEAM ,606 BEAM 803
N ) (N=M/DEG) (N-M/DEG) (N=M/DEG) (N-M/DEG) (N-M/DEG)

MEAN -165, 21 -38, =297, ~18.

HARMONIC=1 126847 =67.6 5834/ =71.1 58447/ =70.0 514,/ ~73.8 2064/ 8l.5

2 6804/ ~58.6 3744/ -B7.7 3864/ =89.8 341./ —-B5,0 1534/ =57.9

- 3 27747 38.2 334/ ~49.0 7241 2640 1764/ 51.5 210./ 53,0

4 41l4./ 31.9 125./ 1.3 6847 =23.7 89,/ 22.7 1544,/ =2.8

5 146,/ ~40.0 10,/ 70,2 354/ 9.2 2541 =047.7 B4el 14a6

6 17./ 3.0 5./ 6843 12.7 =57.0 9.7 67,8 35./ B84.5

7 2047 ~17.9 1844 5445 154/ 71,2 104/ =26.9 © 3541 =B246

8 564/ =8445 84/ =4346 2941 T4.5 12,7 72.8 37./ -82.8

9 284/ =35.8 32./ -l.3 l4e/ =5944 34,/ 15.8 27¢1 34.3

.10 34/ Tleé 18./ -87.8 11./7 48.3 2341 6748 207 =66.9

11 1447 6440 164/ 4740 4ol —18,2 9¢l 4046 6./ 69,0

12 19.7/ 53.0 11.7 6441 3.7 44.9  Tel 68,3 24/ =29.8
PEAK=TO=PEAK - 4276 1786+ 1724, 1691 1121
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NASA LANGLEY FLIGHT DATA AH=16 w==- PADS PCM DATA

FLIGHT NO, 294 ATRCRAFT TOTAL WT = 36022, N LOADED C6 X» 5,04 M = 198,56 IN

T ™m

RUN NG, 10 8099. LB Yz  ~,00 = Y
TIME 51432.20 (SEC) I= 1,84 = 72.3
AERNDYNAMIC FLIGHT STATE DYNAMIC PRES= 2,56 KPA . 53.5 PSF
STATIC PRES®= 83,5 KPaA = 1743, PSF
T. AIRSPEED= 138,0 KT TOTAL TEMP= 291.0 DEG K = 523.8 DEG R
A/C MACH NO= ,208 "STATIC TEMP= 288.5 DEG K = 519,3 DEG R
BODY ALPHA= ~4,9 DEG - DENSITY= 1,01 KG/M3 = ,00196 SLUG/FT3
80DY - BETAs «1 DEG DENSITY ALT= 1985, M = 6513, FT
SONIC SPEED® 341.1 M/SEC = 1119, FpPS$
RATE OF CLIMB= 51s M/MIN = 169. FeM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M/S)  (FPS) (G) (M/5)  (FPS) | (6) (DEG) {RAD/SEC) (RAD/SEC2)
X 70,73 232.0 =074 70.72 232.0 =072 ROLL =40 «007 071
Y #13 ) 011 ol4 o5 + 026 PITCH ~6442 «001 -.011
z ~6.,01 =-19.,7 ~1.023 ~6401 =-19.7 =14023 YAY 30.9 001 ~.028
CONTROL ANGLES MeRs COLL= 13,5 DEG HORIZ FIN= 9.5 DEG
Al= ~+3 DEG - TeRs COLL= 3.5 DEG
Bl= 6.2 DEG PEDAL POSs 4+2 DEG
ROTOR PARAMETERS SHAFT ALPHA= ~4,9 DEG
HOVER TIP MACH= ,66 CONTROL ALPHA® ~11,0 DEG
TIP MAX=-MACH= ,87 DELTA PSI= =+1 DEG
TIP. MIN~-MACHs ,45
«9R MAX-MACH= ,80 ENGINE POWER= 612, KW = 821, HP
+9R MIN-MACH= ,38 THRUST FACTOR®= L 719E407 N = L162E+07 LB
NASA LANGLEY FLIGHT DATA AH-1G ~--—— ROTOR PERFORMANCE AND LODADS
FLIGHT NO. 94 MU= ,316 TOTAL Co= .000380 AMB TEMP= 15,4 C = 59,53
Va 138,0 KT MAST CQ= ,000349 TEMP U60= 28.9 C = 84,02
RUN NDO, 10 CAN TEMP® 24,6 C = 74,21
NZ= 1,023 6 OMEGA= 33,459 RAD/SEC
TIME 51432.13 CLP= ,00514 RPM/324= ,986
ROTNR ANGLES THETA 3/4 (DEG) AQ= 12,7 Al= et Blw= 8.1 PEAK-TO-PEAK= 16,5
TEETER ANG (DEG) AQ= o3 Al=  -1.5 Ble “e7 PEAK-TO-PEAK= 3.2
ROTOR LOADS (AMP/PHASE). DRAG BRACE CHORD 4449 CHORD ,803 PITCH LINK TORSION ,449
{(N/DEG) (N~M/DEG) (N=M/DEG) (N/DEG) (N=-M/DEG)
MEAN 36010, -2383, ~7511, -3642, ~787.
HARMONIC-1 57444/ -58.3 133547 -6642 3964/ -59.4 43844/ ~54.4 6084/ ~5646
2 123047 =35,3 4414/ ~10.8 137./ o1 35734/ -51,3 359./ ~53.3
3 3936./ 35,0 1004./ 37.6 306./ 4641 374,/ -82.9 93,7 «22.1
4 7604/ ~l4e4 459./ ~10.7 2964/ =23,.3 694,717 75,8 88./ 28.1
5  798./ 55.6 2754/ 8546 149./7 71.5 565./ 22,5% 12047 39,1
6 10204/ ~a2 6204/ =440 26747 =11e4 2B0e/ =446 2847 1643
7 268,/ ~-37.8 12441 -9,1 384/ -8.3 42.7 56.8 3¢/ ~7.3
8 2554/ 7445 2404/ 83,7 142./ 76.8 924/ =74.5 6e/ 8548
9 73+7 2240 274/ 5642 3641 2749 91e/ ~58.7 6al =24,5
10 110./ =-30.2 1244/ -89,.8 42,/ 58.8 964/ ~74,3 9¢/ =4046
11 . 5547 -33,1 L7047 =41,7 44,7 =21,7 43,7 15.8 Tel =7846
12 1734/ 2442 12247 6.9 1104/ 9.0 247 39,1 5./ =89,4
PEAK~TO-PEAK 21516, 5818, 2322, 15525, i 1629,
BEAM 174 BEAM ,350 BEAM .449 BEAM 4606 REAM .803
(N-M/DEG) (N-M/DEG) (N-M/DEG) (N-M/DEG) (N=-M/DEG)
MEAN ~53, 39, -18, -268, 7.
HARMONIC~1 157447 -69.7 6514/ ~70.7 6364/ =69.2 567¢/ =7144 23047 8445
2 77641 =53.7 4044/ ~B88,6 4174/ B87.6 35747 -89.6 1554/ ~6046
3 38347 2646 9e/ 54,43 79./ 42.8 21247 49,4 24747 49,2
4 435,/ 39.4 1254/ 5.5 624/ =25,.1 90.7 27.6 155,/ =-2.2
5 1624,/ -28.2 8.7 74.8 404/ =2 2347 =3%5.4 90./ 5.7
6 52+7/ =21.8 144/ 20.0 21el -264.2 13.7 A9.6 274/ =73,3
7 5¢/ 5840 124/ 53.5 1047 50,3 4o/ =15.6 26¢/ 6946
a 39./ 73.8 154/ ~Ble4 234/ 6743 6ol ~4,0 221 77,1
9 37/ =48.5 284/ =3246 16¢/ =5744 27./ =19.1 184/ L)
10 4247 77.5 284/ =87.3 1247 30.5 304/ ~76,3 29./ =59.9
11 3./ 754 Tel 5443 S5¢/ =2347 3¢/ 1046 belf 6744
12 254/ 45,5 el 4249 9¢7 H247 6.l 47,8 5¢/ 73.8
PEAK=-TN=PEAK 5059. 1948, 1856, 1811, 1304,




NASA LANGLEY FLIGHT DATA AH=16 o= PADS PCM DATA
FLIGHT NO, 094 AIRCRAFT TOTAL WT = 35986 N LOADED CG X= 5,04 M = 198.6 IN
RUN NO. 11 8090, LB Y= =,00 » ~0
TIME 51521.80 (SEC) I 1.84 ® 7243
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 3.05 KPA = 63.8 PSF
STATIC PRES= 83.4 KPA = 1743, PSF
Te AIRSPEED= 15046 KT TOTAL TEMP® 291.6 DEG K » 524.,9 DEG R
A/C MACH ND= ,227 : STATIC TEMPs 288,6 DEG K = 519.5 DEG R
8ODY ALPHA= ~6.1 DEG DENSITY= 1401 KG/M3 = ,00196 SLUG/FT3
BODY BETAs ~«4 DEG DENSITY ALTe 1994, M = 6542, FT
SONIC SPEED= 341.1 M/SEC = 1119, FPS
RATE OF CLIMB= 444 M/MIN = 143, FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXTIS ANG POS ANG RATES ANG ACC
{M7S)  (FPS) (G) (M/S) (FPS) (G) (DEG) (RAD/SFC) (RAD/SEC2)
X 77.02 25247 ~«102 77.00 252.6 «+100 ROLL =145 +005 ~+045
Y -e55 ~1.8 .018 =54 ~1,8 +009 PITCH =548 «010 -+007
z ~8420 =26.9 -1.,047 -8420 ~2649 -1.047 YAW 5043 «005 -.008
CONTROL ANGLES M.Rs COLL= 15.2 DEG HORIZ FIN= 10.1 DEG
Al= -+8 DEG T.Rs COLL» 4.0 DEG
Bls 6.8 DEG PEDAL POS= 446 DEG
ROTOR PARAMETERS . SHAFT ALPHA= -6.1 DEG
HOVER TIP MACHs .66 CONTROL ALPHA= =12.9 DEG
TIP MAX-MACH= .89 DELTA PSI= «4 DEG
TIP MIN-MACHs ,43
«9R MAX~MACH= ,82 ENGINE POWER= 7534 KW = 1010+ HP
«9R MIN~MACH= .37 THRUST FACTOR= (718E+07 N = +161E+07 LB
NASA LANGLEY FLIGHT DATA AH-16 --=-- ROTOR PERFORMANCE AND LNADS
FLIGHT NO., 94 MU= 345 TOTAL CQ= .000468 AMB TEMP= 15,5 C = 59,87
V= 15046 KT MAST €Q= 4000428 TEMP U60= 29,7 C = 85.47
RUN NO. 11 CAN TEMP= 24,6 C = 76,21
NZw 1.047 G OMEGA= 33,461 RAD/SEC
TIME 51521465 CLP= 400526 RPM/324= 986
ROTOR ANGLES THETA 3/4 (DEG) AOQ® 14,1 Al ~1.0 Blw 9.3 PEAK~TD-PEAKs 19,0
TEETER ANG (DEG) AD= W3 Als  =-1,3 Bl= <1.1 PEAK-TO~PEAKs= 3.2
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 4449 CHORD .803 PITCH LINK TORSION .449
(N/DEG} (N-M/DEG) (N~M/DEG) (N/DEG) (N-M/DEG)
MEAN 33670, ~1849. -7335, ~4320. =866,
HARMONIC~1 78184/ =67.0 19324/ =73.2 5044/ ~65.9 52107 =53.6 68847 =-53.1
2 1302.7 -10.6 6564/ 540 17847 1442 406047/ =4840 4094/ =5640
3 5673./ 43.4 1430./7 45.6 4724/ 4744 393,/ 86.8 111./ ~18.8
4 1067./ ~19.8 6124/ =217 3504/ =3247 747.7 83.1 TT7e/ 2446
5 700.7 5644 3354/ -84.9 175.7 8244 61247 34,6 139,/ 50.1
6 520./ =49,9 25047 =54.9 113./ ~63,2 291./ 18.8 31/ 47.0
7 358.7 55.8 229.1 62.3 97+/ 5740 42471 6leb 1047 =45.7
8 284/ -11.0 6640/ =6245 37./ -81,7 504/ -33.7 be/ =71,1
9 1504/ 6643 57¢1/ 6947 46./ 31.3 78./ -33.8 Tel =37.3
10 1624/ ~6042 250,/ =52.1 233./ -59.8 111,/ =69.1 14,/ -56.8
11 1194/ =39,5 964/ ~1lb.4 844/ -30.2 22,7 29.1 4el 5544
12 14047 6742 39./ 53.5 534/ 40.7 1347 =5744 44/ 1940
PEAK-TO-PEAK 27880, 7434 2604, 17648, 1830,
BEAM 4174 BEAM .350 BEAM 449 BEAM ,606 BEAM 803
(N-M/DEG) (N~-M/DEG} (N-M/DEG) (N=~M/DFG) {N-M/DEG)
ME AN 185, 68, 2. ~245. 43,
HARMONIC~1 206347 -7141 75247 ~7045 71544 ~68.3 635,7 -h9.8 288./ 87.8
2 8824/ =45.9 471e/ ~87.6 489.7 87.3 416,/ BR.6 18l1./ -55.2
- 3 59947 2544 30,7 =24.1 118./ 48.8 287./ 45.5 3184/ 45.8
) 4 409./ 51.0 1204/, 10.0 bb4e/ ~25.9 77./ 38.0 129/ =4.2
5 143,77 -26.8 las/ 43,3 42¢/ =h.% 14e/ =43,9 954/ 5.7
6 B854/ =2647 254/ 2448 2841 =2244 2047 8543 31./ ~42.0
7 354/ T6.2 8./ =249 6e/ =810 9.7 ~17.1 Tel =727
8 37/ 59.3 Te/ 75.8 17./ 50.1 4ef 33,5 204/ T4.0
9 31e/ =57.5 224/ =16.5 12¢/ ~664.3 23./ o9 15./7 43.5
10 33,/ 70.5 21./ 80.5 15.7 33.5 274/ =85.7 214/ =69,5
11 L1347 -72.2 " 44/ ~30.2 10/ 5446 bol =5244 l./ 63.3
12 “354/7 57.4 9./ 41.9 9./ 6848 11/ 56.8" 6e/ ~89,5
PEAK~-TO~PEAK 6390, 2211, 2139, 2037, 1534,
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NASA LANGLEY FLIGHT DATA ;. AH=1G wwe= PANS PCM DATA
FLIGHT NO, 095% AIRCRAFYT TOTAL WT = 36810. N LOADED €6 X= 5,03 M = 198,0 IN
RUN NO. 2 . 8276. LB Yo =,00 . ~40
TIME 48669,60 (SEC) I= 1.83 = 72,1
AERODYNAMEC FLIGHT STATE DYNAMIC PRES= 0,00 KPA » 0.0 PSF
STATIC PRES= 101.3 KPA = 2117. PSF
T. AIKSPEED= 0.0 KT TOTAL TEMP= 296.4 DEG K = 533,5 DEG R
A/C MACH NDs 0,000 STATIC TEMP=» 296.4 DEG K = 533,5 DEG R
BAODY ALPHA= 9.1 DEG DENSITY= 14,19 KG/M3 = ,00231 SLUG/FT3
BODY BETA® 23,9 DEG DENSITY ALT= 289, M - 9484 FT
SONIC SPEED= 345.7 M/SEC = 1134, FPS
RATE OF CLIMB= O¢ M/MIN « 0. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M/S) (FPS) (G) (M/S)  (FPS) (G) {DEG) (RAD/SEC) (RAD/SECZ)
X 0.00 0.0 ~s003 0.00 040 =003 ROLL 5 $021 021
Y 0.00 0.0 -.011 0.00 0.0 -«007 PITCH -9 ~.002 =+001
4 0.00 0.0 -1.022 0,00 0.0 ~1.022 YAW 34243 »001 028
CONTROL ANGLES MsRs COLL= 11.6 DEG HORIZ FINw 643 DEG
Alw -2,1 DEG TeRe COLL= 9.5 DFG
Bl= -1,1 DEG PEDAL POS=: 9,8 DEG
ROTOR PARAMETERS : SHAFT ALPHAw= D¢0 DEG HUB HEIGHT = 3,2 R
HOVER TIP MACH= ,66 CONTROL ALPHAs 1.1 NEG
TIP MAX=MACH= ,66 DELTA PSI= 040 DEG
TIP MIN-MACH= ,66
+9R MAX~-MACH= ,59
+9R MIN-MACH= ,59 THRUST FACTOR= JBHBE4Y7T N = ,L195E+407 Lk
NASA LANGLEY FLIGHT DATA AH~1G =--= ROTCR PERFORMANCE AND LOADS
FLIGHT NO. 9% MU=0,000 TOTAL CQ= ,000348 AMB TEMP= 23,2 € = 73,79
V= 0.0 KT MAST CQ= 4000295 TEMP Ub0= 2846 C = B3,44
RUN NO. 2 CAN TEMP= 35,4 C = 95,72
NZ=-1,022 G OMEGA= 33,905 RAD/SF
TIME 48669.,45 CLP» ,00424 RPM/324%  ,999
ROTOR ANGLES THETA 3/4 (DEG) A0= 10,1 Al=  =1.9 81= =5 PEAK-TO-~PEAK= 3.7
TEETER ANG (DEG) AO= 3 Als 1.1 Bls ~1,3 PEAK~TO~PEAKS 3.1
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 4449 CHORD +803 PITCH LINK TORSION .449
(N/DEG) (N=M/DEG) (N=M/DEG) (N/DEG) (N=M/DEG)
MEAN | 38245, -2409, ~6404 ~2975, =Tl4,
HARMONIC=-1 1057.7 27.3 3474/ 50,2 137.7/ 82,8 9384/ -47.7 2le/ =61.5
2 6594/ -36.3 239,/ -46.9 134,/ -63.4 7314,/ 34,0 754/ 43,5
3 8204/ =45.6 149,/ =55.7 3847 50.9 19847 =69.1 2lel - 347
4 394./ ~48.8 2064/ ~35,7 984/ =29.7 1464/ ~1544 354/ =16.4
5 2554/ 2347 113./ 5441 454/ 7546 152.7 ~81,1 264/ =6640
6 344,/ =31.7 260./ =36,5 11247 ~44,6 128./ =22.6 24¢/ =9.0
7 2694/ 6343 17247 2644 604/ 1648 234/ 47,7 0./ ~4643
8 1454/ ~7845 86s/ ~6842 22e/ B6.8 17/ 3743 84/ ~7649
9 12147 =29.7 574/ 3.4 3747 -41.3 154/ 42.9 3¢/ =2741
10 71le/ =38406 744/ =731 474/ =3446 384/ =62.0 5S¢/ 6744
11 684/ =29.0 37./ 70.8 264/ =B4.9 19.7 69.6 3./ 3847
12 704/ =748 30./ 69.8 384/ 58.9 17/ 75.0 24/ 7247
PEAK-TO-PEAK 4461, 1778, 998, 3131, 300,
SEAM 174 BEAM .350 BEAM .449 REAM .606 BEAM ,803
(N=~M/DEG) {N=M/DEG) (N~M/DFG) (N~M/DEG) (N=M/DEG)
MEAN -3, 201, 143, =50, 142,
HARMUNIC~1 1094/ ~3849 49¢/ =9.1 544/ =9,7 974/ =2647 91/ =550
2 127474 3247 9347 ~17,1 115.7 =24.3 143,/ ~29.9. 101./ -45,3
3 1794/ -47.2 764/ -55.6 644/ ~54.8 51e/ =85.5 40s/ 3345
4 13347 ~14.4 334/ =25.9 13,/ ~43,3 324/ 3045 364/ 2048
5 364/ 8842 5¢/ 34,0 7./ ~39,8 5.4/ =61.9 12.7/ -35.9
6 184/ 8.8 Tel =8240 9/ ~46,2 34/ ~eb 2247 ~79.6
7 1547 18,1 8./ -33,8 B4/ =49,7 3.7 =50.4 10./ 52.2
8 9e/ B2.2 24/ ~8842 5./ 63,1 24/ ~27.1 10./ =58.5
9 134/ =53,1 104/ -51.8 64/ =F840 A4/ =43,1 Tel =377
10 254/ 7646 6ol =2647 7e/ 6945 5¢/ =40.8 8e/ <15.7
11 10,7 -22.7 Tel 5245 4e/ =639 8¢/ 3645 7e/ 6043
12 20e/ 3141 5¢/ 1947 7/ -18,1 9e/ 26444 -y 9.7
PEAK=TO=-PEAK G936, 367, 349, 458, 446,
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NASA LANGLEY FLIGHT DATA AH=16  ===- PADS PCM DATA
FLIGHT ND. 095 AIRCRAFT TOTAL WT = 35714, N "LOADED CG X= 5,04 M = 198.,5 IN-
RUN" NO. 14 ) 8029. LB Y= ~-,00 = =0
TIME 50390.40 (SEC) 1= 1.84 = 72.3
AERODYNAMIC FLIGHT STATE . DYNAMIC PRES= 1.68 KPA . 35,0 PSF
STATIC PRESa 8640 KPA = 1797. PSF
T. AIRSPEED= 109.7 KT TOTAL TEMP= 287.8 DEG K = 518.,1 DEG R
A/C MACH NO= ,166 STATIC TEMP= 286.,2 DEG K = 515.2 DEG R
BODY ALPHAs= 3.8 DEG . DENSITY= 1.05 KG6/M3 = ,00203 SLUG/FT3
BODY BETAs ~-4.,1 DEG DENSITY ALT= 1603, M = 52584 FT
SONIC SPEED= 339.7 M/SEC = 1115. FPS
) RATE OF CLIMB= =754, M/MIN = —-2474, FPM
INERTIAL FLIGHT STATE
“AXIS CG LIN VEL CG6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC
(M7S) (FPS) (6} . {M/S)  (FPS) {(6) : (DEG) (RAD/SEC) (RAD/SEC2)
X 56416 184.2 =+ 064 55,80 183.1 ~-.050 ROLL ~66.3 -.018 £ 207
Y ~4405 =13.3 «049 ~4.08 -13.4 «098 PITCH ~T7e6 o172 =+070
z 3.76 12.3 ~1557 3,76 12,3 ~1551 YAW 38.8 -+165 -+ 029
CONTROL ANGLES M.R, COLL= 10.7 DEG HORIZ FIN= 7.4 DEG
Al= +2 DEG TeRe COLL= 2.2 DEG
Bl= 2.9 DEG PEDAL POS= 3.4 DEG
ROTOR PARAMETERS SHAFT ALPHA= 3.9 DEG
) HOVER TIP MACH= ,68 CONTROL ALPHA= 1.0 DEG
TIP. MAX-MACH= .85 DELTA PSI= 4.2 DEG
TIP MIN-MACH= .51 : ’
+9R MAX-MACH= .78 ENGINE POWER= 369 KW = 495, HP
«9R MIN-MACH= .45 THRUST FACTOR= .790E+07 N = L178E+07 L8
NASA LANGLEY FLIGHT DATA AH-16 -~~~ ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 95 MU= 244 TOTAL CQ= .000202 AMB TEMP= 13,1 C =~ 55,55 F
Vs 109.7 KT "MAST CO« ,000180 TEMP Ub0= 2645 C = 79,76 F
RUN 'NO. 14 CAN TEMP= 21.8 C = 71.32 F
NZ= 1.551 6 OMEGA= 34,473 RAD/SEC
TIME 50390.27 CLP= ,00703 RPM/324= 1.016
ROTOR  ANGLES THETA 3/4 (DEG) AO= 9.7 Als= =9 Bls= 3.9 PEAK-TO~-PEAK= 8.4
TEETER ANG (DEG) AO= «0 Al= -1.2 Bls= 9 PEAK-TD~PEAK= 2.8
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD 449 CHORD 4803 PITCH LINK TORSION 449
{N/DEG) (N~M/DEG) {N=-M/DEG) (N/DEG) (N-M/DEG)
MEAN 45039, -3622. -8154., -1768. ~608,
HARMDONIC-1 82277 1246 1829/ 16.0 5477 12.7 237547 -22.6 38Lle/ —46.9
2 7154/ 2645 267/ =B9.2 1594/ bH4.4 14444/ <745 14047 1447
3 24764/ 7043 583,/ T76.2 165./ -8348 2954/ B84.6 70./ 5042
4 384,/ =B8146 3184/ T79.5 2784/ 6043 4294/ =19.7 55¢/ —T2+4
5 603./7 11.1 1564/ =844 19./7 72.9 2514/ =31.9 12047 ~1.9
[ 14364/ 10.5 860.7 1.8 3494,/ =-4.3 23241 ~-65.8 464/ -5849
7 315.7 261 1947 7244 1284/ 79.1 2244/ ~8644 144/ o7
8 201.7 8847 93,/ =70.4 384/ =5245 4747 3.5 1247 4046
9 119./ 71.8 1074/ =526 494/ ~61.3 94+/ =67 1./ 19.0
10 48./7 =349 83.7 7.7 41e/ 1649 67./ =B1,.7 8a/ ~T7643
11 27.7 19.3 27/ =41.6 21s/ =344 18¢/ =79.4 2¢1 ~B844
12 219./7 21.8 53./ 2446 Tle/ 1244 34,/ 28.9 84/ -85.3
PEAK-TD~-PEAK 18729, 5615, 2191, 7652 995,
BEAM 174 BEAM +350 BEAM +449 BEAM +606 BEAM .803
(N~-M/DEG) (N-M/DEG} (N=M/DEG) (N=M/DEG) (N-M/DEG)
MEAN 114, 4. -121. -427. ~298.
HARMONIC~1 842./ ~9.7 42847 ~50.3 4594/ =56.1 4554,/ ~61.1 289¢/ ~B643
2 338,/ -15.8 2374/ ~52.6 2764/ ~5241 24847 =56.2 96,/ =77.5
3 694/ =442 464/ 3440 58/ T640 79./ =88,0 1044/ =7946
4 3764/ =81.8 125.7 7848 65/ 7748 BBel —89.4 1584/ 70.8
5 1707 2947 424/ =545 354/ =6449 49./ 1549 684/ -24.6
6 11647 ~17.1 21e/ =472 9.7 =50.9 2241 ~41l44 42,7 1540
7 1364/ =7401 424/ =64.4 69/ ~6046 Tel Bo7 T5¢4 =2248
8 30,/ -80.8 hel ~1648 1547 =34.5 3./ 3147 240/ 11,1
9 39./ =23.9 32,/ 10.2 l4s/ =64.42 344/ 18.6 344/ 3940
10 18¢/7 47.9 8./ 83.8 3¢/ ~6942 12.7 ~77.8 124/ -87.3
11 20.7 =57.9 le/ 34,5 9¢/ =30,7 367 5745 13./7 38.8
12 49,7 73.1 13./ -88.3 2641 45.2 18./ 8647 Be/ =3648
PEAK-TO~PEAK 3021, 1385. 1139,

1441,

1348,
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ANGLEY FLIGHT DATA

" PADS PCH

DATA

NASA L AH-16 =m=s
FLIGHT NO. 095 AIRCRAFT TOTAL WT = 35631. N LOADED €6 Xx. 5,04 M = 168,5 IN
RUN N, 16 . 8010, L8 Y= =00 = -,0
TIME 50536.70 (SFC) Ir 1,84 = 72,4
AERNDYNAMIC FLTGHT STATE DYNAMIC PRES= 1.73 KPA .=  36.1 PSF
) STATIC PRES= 85,3 KPA- = 1782, PSF
T. AIRSPEED= 111.9 KT TOTAL TEMP= 287,9 DEG K = 518.3 DEG R
A/C MACH ND= ,170 STATIC TEMP= 28643 DEG K = 515.3 DEG R
BODY ALPHA= 2.1 DEG  DENSITY= 1,04 KG/M3 ¢ ,00202 SLUG/FT3
RODY BETA= 1,5 DEG DENSITY ALT» 1693, M * 5550, FT
SONIC SPEED= 339,8 M/SEC = 1115, FPS
RATE OF CLIMB= -394, M/MIN = -1293, EPM
INERTIAL FLIGHT STATE
AXIS .C6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANGRATES = ANG ACC
(MIS)  (FPS) (6) (M7S) . (FPS) (¢) i . (DEG)  (RAD/SEC)  (RAD/SEC2)
X 57,52 188.7 -.056 57,22 187.7 -.034 ROLL 44,4 .018 -0 004
Y 1.50 4.9 ~+009 1.53 5.0 ~.014 PITCH -4,0 145 -.107
z 2408 5.8  =1,499 2,09 649  =1.495 YAW 65,4 110 0012
CONTROL ANGdEs MeR. COLL= 10.9 DEG HORIZ FIN= 7,5 DEG
: i Als +6 DEG TeRe COLL= 1.1 DEG
} ‘ Bl= 3,2 DEG PEDAL POS* 1.5 DEG
ROTOR PARAMETERS SHAFT ALPHA= 2.1 DEG
; HOVER TIP MACH= .68 CONTROL ALPHA= =-1,1 DEG
I
! TIP MAX-MACH= .85 DELTA PSI= =-1.5 DEG
i TIP MIN=MACH= ,51
| «9R MAX=MACHx .78 ENGINE POWERs 351, KW = 471, HP
: «9R MIN-MACH= .44 THRUST FACTOR= .787E+07 N = L,177E+07 LB
| .
|
| NASA LANGLEY FLIGHT DATA  AH~1G =-~-- ROTOR PERFORMANCE AND LOADS
FLIGHT NN, 95 MU= .249 TOTAL CQ= .000192 AMB TEMP= 13,1 C = 55,65 F
‘ ; V= 111,9 KT MAST €Q= ,000171 TEMP U60= 25,9 C = 78,59 F
RUN NO. 16 . CAN TEMP= 21.5 C = 70.62 F
NZ= 1,495 6 OMEGA= 34,553 RAD/SEC
TIME 50536.55 CLP= ,00678 RPM/324% 1,018
RNTOR ANGLES THETA 3/4 (DEG)  AOs 10,0 Al= .0 Blz 4.5 PEAK-TO-PEAK= 9,6
TEETER ANG (DEG)  ADs o1 Al= -1,0 Bl= .7 PEAK-TO-PEAK= 2.4
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD +449 CHORD .803 PITCH LINK TORSION 449
(N/DEG) (N-M/DEG) {N~M/DEG) (N/DEG) (N~M/DEG)
ME AN 45011, -3783, -8158, ~2121, -633,
HARMONTC-1 56364/ -16.3 112147 —14.6 3324/ -15.8 27414/ -50.8 4704/ =60.6
2 17074/ 34,2 493,/ 3,3 Tle/ -53,4 17314/ ~45.4 149,/ =19,1
3 2301,/ 27.2 570,/ 32,0 138,/ 37.0 310./ S2.1 794/ 2148
4 7844/ 6144 400,/ 5844 2544/ 39,9 6964/ 69,7 710/ 848
5 729.1 2.6 112./ 5.5 524/ 33,2 2554,/ 7144 824/ -50.4
6 14284/ =57.0 853,/ ~58.5 348,/ =645 158,/ =T446 29,/ 86,0
7 25241 =63,2 110,/ -1.6 82,/ 10,2 116./ 18,1 104/ =42,5
8 95,/ 5845 119,/ 45,8 494/ 44,7 2547 -63,2 15./ =55,0
9 49,7 -64.3 108./ ~28.3 65,/ =46 11247 =660 5./ =52,3
10 112./ 45,0 724/ 6040 23,/ 20.4 524/ 34,3 11.7 67.3
11 454/ =625 164/ =40.3 474/ =53,5 13.7 37,4 5./ 17.0
12 1004/ ~46,2 16,/ 38.9 234/ -1.9 35,/ 83,7 20/ =4,9
PEAK=TO=PEAK 15199, 4329, 1943, 8935, 1202,
BEAM 174 BEAM ,350 BEAM ,449 BEAM .606 BEAM ,803
(N=M/DEG) (N-M/DEG) . (N=M/DEG) (N~M/DEG) (N-M/DNEG)
ME AN 10, -21. ~137. -440, -293,
HARMONI 6 ~1 6864/ —47.6 439,/ -68.6 4724/ =71.% 459,/ ~T4.4 2574/ =89.0
2 3884/ =63.8 2884/ =76,1 343,/ =72.6 325,/ =73,2 138,/ -75.4
3 844/ =794 50,/ =13.8 604/ 33,7 94,/ 54,9 114./ 60,2
4 512,/ 79.9 145.7 55,7 694/ 40,0 11747 74.1 182./ 55.2
5 185,/ 2.6 25,/ =26.7 45,1 46,4 53,/ ~7.5 . 52./ 81.9
6 1044/ ~6649 1347 =71.8 34/ 5140 15./ =6842 35,/ =3046
7 135,/ 39,1 444/ 40,8 69./ 4549 50/ =629 7841 85,4
8 53,/ 2.0 6./ 8.5 23,/ 30.9 Tel ~T644 3le/ 8745
9 53,/ ~75.9 404/ =66.8 94/ =75.0 4447 -63.9 39,/ -54.3
10 204/ ~6846 15./ =-.8 3./ 29.8 12.7/ 12.2 15./ 24,0
11 19,/ 60.2 7./ 544 11./ 6244 9./ 18,1 9./ 4.7
12 284/ =-49,3 7./ -11.3 204/ -87.2 70/ ~42.8 0./ 8840
PEAK=TO=PEAK 3018, 1458, 1596, 1211,
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NASA LANGLEY FLIGHT DATA AH-1G —=-= PADS PCM DATA

FLIGHT NO. 095 AIRCRAFT TOTAL WT = 35631, N LOADED CG X= 5,04 M = 198.5 IN
RUN NO. 17 . . 8011, LB Y= =,00 = =0
TIME 50544.20 (SEC) I= 1.84 = 7244
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1.64 KPA = 34,2 PSF
' STATIC PRES= '85.8 KPA = 1791. PSF
Te AIRSPEED= 10846 KT TOTAL TEMP= 287.7 DEG K = 517.9 DEG R
A/C MACH NO= ,165 ) STATIC TEMPw» 286,2 DEG K = 515.1 DEG R
BODY ALPHA= 3.1 DEG DENSITY= 1,04 KG/M3 = .00203 SLUG/FT3
RODY BETA= «8 DEG DENSITY ALT= 1633, M s 5358, FT
SONIC SPEED= 339,7 M/SEC = 1114, FPS
RATE OF CLIMBs =541, M/MIN = -1775. FPM

-

INERTIAL FLIGHT STATE

AXIS €6 LIN VEL CG LIN ACC 'HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC

(M/78) (FPS) (6) (M/S) (FPS) (6) : (DEG) (RAD/SEC) (RAD/SEC2)
e X 55.77 183.0 =071 55.45 181.9 —+068 ROLL | 55.5 .087
Y .78 2.6 -.004 «82 2.7 «010 PITCH -6 .9 =+016
7 3,05 10.0 ~le611 3406 10.0 ~14606 YAW 157.3 -¢032
CONTROL ANGLES MeRe COLL= 10.9 DEG HORIZ FIN= 7.3 DEG
Al= o4 DEG TeRs COLLS +9 DEG
Bl= 245 DEG PEDAL POS= 1.1 DEG
ROTOR PARAMETERS SHAFT ALPHA= 3.2 DEG
HOVER TIP MACH= ,68 CONTROL ALPHA= +6 DEG
TIP MAX-MACHs .85 DELTA PSI= ~+8 DEG
TIP MIN-MACH= .52 :
+9R MAX-MACH= ,78 ENGINE POWER= 338, KW = 453, HP
+9R MIN=MACH= ,45 THRUST FACTOR= 4794E+07 N = L17GE+07 L8
NASA LANGLEY FLIGHT DATA AH=16 ===~ ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 95 MU= +241 TOTAL CQ= .000183 AMB TEMP= 13,0 C = 55.44
V= 108,6 KT MAST Ca= ,000162 TEMP U60= 25.9 C = 78461
RUN NO. 17 CAN TEMP= 21.5 C = 70.62
NZ=z 1,606 6 : OMEGA= 34,624 RAD/SEC
TIME 50544.05 CLP= ,00722 RPM/324= 1,020
ROTOR ANGLES THETA 3/4 (DEG) AQ= 9.9 Als= ~e3 Bls= 3.6 PEAK~TO-PEAKs= 7.7
: TEETER ANG (NEG) AO= o1 Al= =7 Bl= .8 PEAK-~TO-PEAK= 2.0
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD .449 CHORD .803 PITCH LINK TORSION 449
(N/DEG) (N-M/DEG) ' {N-M/DEG) {N/DEG) (N-M/DEG)
MEAN 45612, -3828, ~8118. -1835, ~603.
HARMONIC~1 6583,/ -k 1433,/ 4.5 3864/ ol 2300/ -41.3 409./7 -6043
2 921s/ =63,4 5234/ ~B4.2 1684/ 6845 9674/ =44.9 894/ ~-8.9
3 27777 43,7 676./ 48.3 1554/ 62.9 2844/ 6644 706/ 2445
4 6964/ 52.8 443,/ 57.4 2914/ 4343 5794/ ~5045 764 -8840
5 8l4e/ —32.7 2434/ =5144 444/ -33.3 15247/ 87.7 77./ -35.8
6 16004/ ~49.4 1037,/ -56.2 4304/ -59.1 30847 7747 60.7 78,2
7 535./ -66,7 167.7 -8.1 112./ 2048 190./ 42.6 13,7 «39,6
8 35047/ 63,0 195.7 51.8 57¢/ 64748 85./ ~49,0 154/ -31.4
9 21547 7046 102./ ~71.9 324/ =20.9 844/ =5001 1/ 44,6
10 T7+/. 7449 119./7 ~75.4 824/ =77.1 67./ 53,2 9./ 6046
11 85./ 79.6 99./ 82.7 61/ 84.8 15,/ -84.3 5¢/ 47.8
12 317.7 85,5 2547 6649 3247 -75.3 39¢s 2746 S5¢f =17.4
PEAK-TO-PEAK 16520, 6355, 2474, 6544, 1011.
BEAM 4174 BEAM 4350 BEAM .449 BEAM 4606 BEAM .803
- (N~M/DEG) (N-M/DEG) (N~M/DEG) (N-M/DEG) {(N~-M/DEG)
ME AN 157, 12, ~116. =429, -333,
.HARMONIC~1 6484/ -25,1 4004/ =641 4364/ -68.9 454,/ =69.4 2864/ =8443
2 2024/ ~43,5 2304/ -70,7 28947 ~6744 2764/ ~68,8 13547 =7546
" 3 844/ =240 68./° 16,1 T3¢/ 47.9 Tael 5767 G4e/ 73,0
4 427./ 8602 129.7 63.6 70./ 5440 108+/ 81,0 16547 6043
5 134,/ =7.5 3le/ =23.0 2447 7640 45./ =16,3 54./ =70.9
6 145,/ ~76.2 17./ -80.5 19./ 44,2 3047 81l.7 4647 ~1.8
7 17847 6444 494/ 5849 764/ 7041 7+/ =33.5 82¢/ =B2.9
8 624/ 54,9 24/ 11.6 19,7 73.9 9./ 35.0 271 79.3
9 274/ =65.2 3l./ ~6544 11./ 37.3 31e/ -67.7 31./ =59.6
10 154/ 4.8 5¢7 6¢4 -6e/ 1545 S5¢1 =-10.4 5¢/ =47.8
11 2947 42.9 6./ ~24.6 8./ 8449 9¢/ =25.2 15,7 -44,1
12 354/ =39.2 10.7 T2 2547 -42,2 9./ 1.8 T¢/ -89,.8
Te 1212,

PEAK-TD—PEA& 2866, 1308, ) 1418, 141
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MASA LANGLEY FLIGHT DATA AH=16 ~=ew PADS PCM DATA

FLIGHT NO, 095 AIRCRAFT TOTAL WT = 34540, N LOADED CG X= 5,04 M = 198,4 IN
RUN NOW 32 : - 7765. LB Y= ~=,20 L -0
TIKE 52256480 (SEC) . I» 1,85 = 72.8

AERDDYNAMIC FLIGHT STATE DYNAMIC PRES= . 0,00 KPA = 0.0 PSF
) STATIC PRES® 10146 KPA = 2121, PSF
Te AIRSPEED= G0 KT TOTAL TEMPs 296,7 DEG K » 534,1 ODEG R
A/C MACH NO= 0,000 STATIC TEMP= 296.7 DEG K = 534,1 DEG R
BODY ALPHAs =3,.4 DEG DENSITY= 1,19 KG/M3 = ,00231 SLUG/FT3
.800Y BETA® ~5,8 DEG DENSITY ALT= 280, M a 9204 FT
SONIC SPEED= 345.9 M/SEC = 1135, FPS
RATE OF CLIMB» 0. M/MIN = 0., FPM

INERTIAL FLIGHT STATE

AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG POS ANG RATES ANG ACC

{M/S) (FPS) (G) (M/S)  (FPS) (6) (DEG) {RAD/SEC) (RAD/SEC2)
X 0.00 040 $012 0400 0.0 2013 ROLL -1.3 «026 ~.013
Y 0.00 0.0 2029 0,00 0.0 027 PITCH 1.4 ~.013 ~.002
Z 0.00 0.0 -1,010 000 0.0 ~1,010 - YAW 30.2 ~.028 ~.092
CONTROL ANGLES MeRoe COLL=  11.0 DEG  HORIZ FINs 6,4 DEG
Ala  -1,9 DEG TeRe COLL® 9,0 DEG
8l=  ~.3 DEG PEDAL POS= 8.9 DEG
ROTOR PARAMETERS SHAFT ALPHA® 0,0 DEG HUB HEIGHT = 3,2 R
HOVER TIP MACH= .65 CONTROL ALPHA= +3 DEG
TIP MAX-MACH= ,65 DELTA PSI= 0.0 DEG

TIP MIN-MACHe ,65
2»9R MAX~MACH= 59

+9R MIN-MACH= ,59 THRUST FACTOR= ,R88FE+D7 N = ,193E+07 LB
NASA LANGLEY FLIGHT DATA AH=1G ===~ ROTOR PERFNRMANCE AND LOADS
FLIGHT NO. 95 MU=0,000 TOTAL CQ= ,000328 AMB TEMP= 2346 C = 74,47 F
Ve 0e0 KT MAST Ca= ,000277 TEMP U6Oe 33,3 C = 62,03 f
RUN NGO, 32 . CAN TEMP= 29.6 ¢ = 85,30 F
NZ=~1,010 6 OMEGA= 33,618 RAD/SEN
TIME 52256,.65 CLP= ,00403 RPM/324a ,991
ROTOR ANGLES THETA 3/4 (0€G) AQ= Feb Al=  -1,7 Rl= o3 PEAK~TO-PEAK= 3.5
TEETER ANG (DEG) AQ= YA Al= o0 Bl= ~e8 PEAK-TD=~PEAK= 14
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449 CHORD .803 PITCH LINK TORSION 4449
(N/DEG) (N=M/DEG) (N-M/DEG) (N/DEG) (N~M/DEG)
MEAN 37852, -2248, ~1371. ~2808, . -702.
HARMONIC~1 " 35034/ 445 1046,/ 1.6 4394/ 49 97547 8648 204/ =65,.9
2 7364/ =26.1 1706/ ~2647 454/ .~8640 2544/ =31,2 13./ 85,3
3 499./ 32,7 1264/ 49,1 55./ 69.0 734/ -=39,3 47./ 78.6
4 2834/ ~37.8 1094/ ~7145 484/ T79.8 974/ -6447 3.7 ~-13.1
5 2764/ =28,.1 10547 =27.7 6547 -11,2 157.7 ~21.4 224/ 4.1
6 2864/ -31.6 2314/ =36.1 80./ ~39,.8 604/ ~18.5 l4s/ =2248
7 9647 ~5043 79e¢/ 46,8 304/ =771 3le/ 19,2 64/ 2643
8 324/ 1.2 54¢/ -44,8 31./ =10,2 3B/ 40,8 5¢f =4,6
9 42/ ~47.0 60+s/ =13,3 164/ =-15,7 174/ ~44,8 4e/ 33,0
10 71./ -23,2 6ds/ 41.9 55¢/ 46,9 2Tl =449 4./ 65,1
11 234/ =33,4 284/ 7240 284/ T70.7 354/ =55.1 4e/ 6641
12 79/ 8944 57s/ ~8846 54¢/ ~B9,1 264/ 54,7 Gal =544
PEAK=TO~PEAK 8321, 2588, "1173. 2153, 142,
BEAM 174 BEAM 350 BEAM 449 BEAM ,606 BEAM ,803
{N-M/DEG) . {N~M/DEG) (N~-M/DFG) (N-M/DEG) (N=-M/DEG)
MEAN -18. 216, 165, =32, 373,
HARMONIC=] 2484/ 849 4347 6248 8Ll./ 3648 1664/ 21.4 1864/ 1141
2 874/ =-2.1 294,/ 48,5 37.7 6443 55.7 6246 694/ 55,6
3 37.7 =3,.2 314/ Te4 284/ 31.0 . 364/ 54,9 464/ 6649
4 70/ 87.4 2747/ 70,3 l4e/ 7642 1047 -7842 284/ =79,2
5 1064/ -33.0 1647 -76.4 144/ 7.2 264/ =32,2 50/ ~87,8
6 364/ =822 6e/ =73.8 13,/ -64,1 104/ -89.2 234/ =60.7
7 364/ =111 . 104/ =32,5 16¢/ ~36,2 34/ ~45.3 2le/ =~1546
8 2le/° =3.3 Tel =210 10,7 =28,1 be/ 2546 64/ ~3640
9 12¢/ 5147 4ol ~8042 24/ =B649 40/ =59,3 3.7 11,5
Lo 184/ -67,5 4¢/ 10,0 2./ -83.5 6e/ ~14.7 8¢/ 1147
11 154/ -61.8 94/ =39,9 0s/ 248 9¢/ =57.0 6o/ =36.7
12 19./ =2843 9e/ =34,1 Tel =27.7 bel =2747 6¢/ ~17,2
PEAK=-TO-PEAK 689, 237, 272, 476, 550,
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NASA LANGLEY FLIGHY DATA  AH«~1G -=—==  PADS PCM DATA
FLIGHT NO. 095 AIRCRAFT TOTAL WT = 34631, N LOADED CG X= 5,06 M » 198.4 IN
RUN NO, 32 7786, LB Yz =,00 = -,0
\ TIME 52258,20 (SEC) I= 1.85 = 72,7
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 0,00 KPA = 0.0 PSF
STATIC PRES= 101.6 KPA = 2121, PSF
T« AIRSPEED= 0.0 KT TOTAL TEMP= 297.0 DEG K = 534,5 DEG R
A/C MACH NO= 0,000 ~STATIC TEMP= 297.0 DEG K = 534,5 DEG R
BODY ALPHA= 19,9 DEG DENSITY= 1,19 KG/M3 = ,00231 SLUG/FT3:
BODY BETA® 9,1 DEG DENSITY ALTs 287+ M = 943, FT
SONIC SPEED® 346.,0 M/SEC = 1135, FPS
i RATE OF CLIMB= 0. M/MIN = 0. FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS ANG PDS ANG RATES ANG ACC
. : (M/S) (FPS) (6) (M/S)  (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)
X 0400 0.0 «006 0400 0.0 ~4 004 R0LL -7 -.011 0043
Y 0,00 040 014 0.00 0.0 '023 PITCH o4 «010 «049
2 0400 0.0 =1,019 0.00 0,0 ~1.019 YAW 27.1 ~e034 ~.015
CONTROL ANGLES MeRe COLL= 11.0 DEG HORIZ FINx 6.4 DEG
Als  ~1,7 DEG TeRs COLLs 8.2 DEG
Bl  ~,4 DEG PEDAL PDSs 8.9 DEG
ROTOR PARAMETERS SHAFT ALPHA® 0,0 DEG HUB HEIGHT = 3.2 R
HOVER TIP MACHs ,65 CONTROL ALPHAs +4 DEG o
TIP MAX<MACH2 .65 DELTA PSI= 0.0 DFG
TIP MIN-MACH® .65
+GR MAX-MACH= ,59
3R MIN-MACH= .59 THRUST FACTOR= 4863E+07 N = ,194E+07 LB
NASA LANGLEY FLIGHT DATA  AH=16 =~--= ROTOR PERFNRMANCE AND LOADS
FLIGHT NO. 95 MU=0,000 TOTAL CQ= 000308 AMB TEMP= 23,8 C = 74,87 F
Ve 0,0 KT MAST CQ= 000262 TEMP U6O» 33.4 C = 92,03 F
RUN NO. 32 CAN TEMP= 29.6 C = 85,30 F
NZs-1,019 G OMEGA= 33,726 RAD/SECL
TIME 52258407 CLP= ,00401 RPM/324%  ,994
ROTOR ANGLES THETA 3/4 (DEG) AOs 9,7 Als  -1,5 Rl= '3 PEAK-TO-PEAKs 3,5
TEETER ANG (DEG) AO= o3 Al= o Bl  =,3 PEAK~=TO-PEAK= o9
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD 449 CHORD +803 PITCH LINK TORSION 4449
{N/DEG) (N~M/DEG) (N~M/DEG) (N/DEG) (N=M/DEG)
MEAN 38686, ~2437, ~7456, ~-2970, ~706,
HARMONIC-1 3690,/ =7.2 11534/ -11.5 4414/ ~12,3 8864/ 7844 3647 -13.2
2 77244 143 19047 =267 Tel 4742 1864/ =47.0 2241 -10.0
3 1967.7 ~85.7 5604/ =87.5 1384/ 7542 2204/ ~18.1 544/ ~88,2
4 2144/ 249 263./ 21.8 172./ 11,3 3514/ 58,5 37./ 47,2
5 2304/ -.8 774/ 849 17./ 1.1 39./ 76,1 3./ 6543
6 1544/ ~15.3 764/ ~2745 334/ =47,1 91./ 48.1 104/ 5643
7 1654/ 33.2 1134/ 6440 524/ 6046 9e/ =44,0 5./ 8546
8 16247 ol 1084/ 4.0 5544 =126 4747 62,0 4o/ 51.6
9 11247 6549 624/ 6241 5le/ 84,9 224/ -75.9 3./ ~53.,0
10 35./ B6.7 14647 4544 99,7 41,1 3847 =20.9 5./ 447
11 34,/ 14,0 15./ ~55,5 154/ -5.5 174/ 15.0 3.,/ -80.8
12 31e/ 46,6 204/ 3.9 31e/ =254 23,7 45.9 3¢/ 49,4
PEAK=TO-PEAK 11649, 3772, 1491, 2490, 258,
BEAM 174 BEAM 4350 BEAM 4449 BEAM ,606 BEAM ,803
(N~M/DEG) {N~M/DEG) (N=M/DEG) (N-M/DEG) (N~M/DEG)
MEAN ~67. 212, 168, -25, 371,
HARMONIC~1 267e/ =948 534/ 6441 864/ 3040 17547 64 1624/ =9.6
S 2 4444 o9 104/ 57.5 18./ 58,0 424/ 6644 T4l 2543
3 1184/ =49,0 T4¢/ =808 764/ =88,5 804/ 8140 564/ 3042
4 307./ 30.9 944/ 21.5 364/ 2645 564/ 31.1 854,/ 13,3
5 65./ 80,2 6s/ 64T 10,/ -87.8 274/ T4.4 11./ 62.7
6 31./ 20.3 Tel =8142 9¢/ 5344 24/ 39,2 11e/ ~34,8
7 1047 5648 24/ =89.5 6o/ 8844 5./ 3l.1 64/ 6545
8 284/ 68.8 104/ 6743 12+/ 5946 Bel 87.6 12+/ 1649
9 224/ 51.9 13,/ 71.1 8¢/ 49,9 1447 -74.9 144/ =7641
10 254/ =744 84/ .3 1o/ =724 9¢e/ 5.3 140/ 35.4
11 11e/7 1o 44/ =1841 44/ ~57.1 34/ -35.0 2¢/ -89.3
12 100/ 1142 l’o/ 7.2 64l =73.5 7./ 6.8 2/ =53.9
PEAK~TO-PEAK 1180, 341, 350, 575, 573,



NASA LANGLEY FLIGHT DATA

FLIGHT NO. 096
RUN NO. 2
TIME 42084.80 (SEC)

AERODYNAMIC FLIGHT STATE

Te AIRSPEED=

BODY ALPHAx -17.1 DEG
1,0 DEG

BODY BETA=

0.0 KT
A/C MACH NO= 0,000

AH-16

AIRCRAFT TOTAL wT = 36791, N

8271. LB

DYNAMIC PRES= 0,
STATIC PRESs 101

TOTAL TEMPs 294
STATIC TEMP= 294

PADS PCM DATA

LOADED €G X= 5,03 M =« 198,0
Y= =,00 - =0
I= 1,83 = 72,1

00 KPA =
«9 KPA L]
+7 DEG K =
+7 DEG K =

240 PSF
2128, PSF
53045 DEG R
530,5 ODEG R

DENSITYe 1,20 KG/M3 = ,00234 SLUG/FT3
DENSITY ALTs 176, M - 578+ FT
SONIC SPEEDe 34447 M/SEC = 1131, FPS
RATE OF CLIMBe O+ M/MIN = 0. FPM

INERTIAL FLIGHT STATE

AXIS CG LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS ANG PDS ANG RATES ANG ACC
(M/8)  (FPS) (G) (M/S)  (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
X 0400 0.0 =012 0.00 040 -+015 ROLL b «006 040
Y 0,00 0.0 «010 0.00 0.0 2018 PITCH ~.3 -+000 +016
3 0,00 0.0 -1.018 0.00 0.0 -1.018 YAW 6845 W0l16 -e055
CONTROL ANGLES MeRe COLL® 11.9 DEG HORIZ FIN= 6+3 DEG
Al=s  ~2,4 DEG TeRe COLL® 10,3 DEG
Bl= ~1.7 DEG PEDAL POS= 10,0 DFG
ROTOR PARAMETERS SHAFT ALPHA= 0,0 DEG HUB HEIGHT = 3.2 R
HOVER TIP MACH= ,65 CONTROL ALPHA= 1.7 DEG
TIP MAX~MACH= 65 DELTA PSI= 0.0 DFG
TIP MIN-MACH= ,65
«9R MAX~MACH= ,59
s9R MIN=-MACH= ,59 THRUST FACTOR= . B66E+07 N = L,195E+07 LB
NASA LANGLEY FLIGHT DATA AH=16 =~=-= ROTOR PERFORMANCE AND LODADS
FLIGHT NO. 96 MU=0,000 TOTAL Ca= ,000371 AMB TEMP= 21,6 C = 70.88
Ve 0,0 KT MAST CQ= ,000310 TEMP Ub0= 24,9 C = 76,87
RUN NO. 2 CAN TEMP= 32,7 C = 90.86
NZ==1.018 6 OMEGA= 33,594 RAD/SFC
TIME 42084.65 CLPw ,00425 RPM/324=  ,990
ROTOR ANGLES THETA 3/4 (DEG) A0=  10.4 Al=  ~2.0 Rl= =~-1.0 PEAK=-TD=PEAK= 4.6
TEETER ANG (DEG) AO= 3 Alw 1.3 Bls ~1,4 PEAK-TO-PEAKe 3.6
ROTOR LOADS (AMP/PHASE) ORAG BRACE CHORD ,449 CHORD 4803 PITCH LINK TORSION +449
(N/DEG) (N=M/DEG) (N=M/DEG) (N/DEG) (N-M/DEG)
MEAN 36059, =1854, -5851, -3045, -727.
HARMONIC-1 9624/ ~67.8 360./ =76.5 914/ =82,1 112747 +4648 9e/ =-25.9
2 1494/ ~8646 584/ =~8847 284/ 33,7 5234/ 2344 594/ 32,1
3 11614/ ~23,5 28547 ~30.4 684/ =52,8 23644/ ~52.7 15,7 21.4
4 361e/ 6249 268./ 42,2 16847 34,1 2214/ 21,4 484/ 2140
5 2434/ =50.3 11247 =641.3 344/ =4145 16847 -6746 39.7 ~60.5
6 6644/ 23,1 3834/ 17.9 138,/ 13.3 118,/ -21.9 166/ =11.9
7 113+7/ =1.8 16047 2144 904/ 10,0 10847 4447 13./7 7440
8 17047 =79,1 161le/ =6645 7547 ~65,6 6347 8.1 10./7 69.8
9 14647 36,0 16247 1845 97./ 641 117./ 27.8 l4e/ 31,6
10 904/ 3046 1424/ -18,3 1034/ ~7.8 914/ 3446 12.7 5240
11 21e/ =37.8 77/ =19.9 53./ -53.7 224/ 6b6.4 5¢/ =1742
12 960/ ~14.2 254/ =6946 3247 2246 204/ =8745 2e/ =126
PEAK-TO-PEAK 6017. 2716, 1093, 3285, 284,
BEAM 174 BEAM 4350 BEAM ,449 REAM ,606 BEAM .803
(N~M/DEG) (N~-M/DEG) (N-M/DEG) (N-M/DEG) (N=-M/DEG)
MEAN 7. 197. 136, ~73. 53,
HARMONIC-1 834/ 7045 234/ ~29.8 254/ -10.7 41e/ =22.0 36¢/ -31.4
2 13447 1640 7le/ =741 66¢/ =9,5 61/ ~10.5 194/ 6049
3 11147 =2745 62.7 =30.7 504/ ~2647 404/ ~50.7 32./ B84.8
4 2384/ 2546 754/ 19,2 33./ 1641 454/ 4347 93¢/ 4347
5 200/ 2042 2e/ B445 124/ =35.9 184/ «63,3 264/ ~80.3
6 39./ 6.7 1247 27.9 1847/ ~el 1047 ~36,5 2744 25.3
7 44¢/ 1843 1247 36,1 16/ 138.7 5¢/ 14.1 174/ =15.1
8 2le/ =22.8 9s/ -23,6 Tel =4,2 Tel =36,9 la./7 34,5
9 274/ 12,3 204/ 4.7 104/ 26,7 1hel 1447 134/ 1249
10 2le/ =14.3 Te/ 1245 24/ =56,3 6/ 6ol 26/  TLla7
11 6s/ 6349 Le/ 3944 6./ 64,0 4ol 10,7 24/ -7948
12 11/ 53.0 5¢/ 6748 5¢/ 4142 bel =T344 44 =-83,2
PEAK-~TO=-PEAK 883, 396, 271. 311, 358,
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NASA LANGLEY FLIGHT DATA AH=16

FLIGHT NN, 096
RUN NO. 3
TIMF 42324.,70 (SEC)

AIRCRAFT TOTAL WT = 36655. N
T 8241, LB

AERNDYNAMIC FLIGHT STATE " DYNAMIC PRES= .

STATIC PRES= 100
TOTAL TEMPs 293

Te AIRSPEED= 65,1 KT

A/C MACH NO= ,097 STATIC TEMP= 293
BODY ALPHA= -1.0 DEG DENSITY= 1.
BODY BETAs= 5.4 DEG DENSITY ALT= 31

SONIC SPEED= 343
RATE OF CLIMB= =3

INERTIAL FLIGHT STATE

AXIS CG LIN VEL CG LIN ACC- HUB LIN VEL HUB LI

(M/S)  (FPS) (6) (MIS)  (FPS) (6
X 33,32 109.3 ~.029 33431 109.3 -0
Y 3.13 10.3 =207 3.11 13,2 =9
4 -e57 =143 ~lel25 -B7 ~1.3 =10

CONTROL ANGLES. MeRs COLL= 8.9 DEG HORIZ

Al=  =-.5 DEG TeR,
8l 1.1 DEG PEDAL
ROTOR PARAMETERS SHAFT
HOVER TIP MACH= +66 CONTROL
TIP MAX~MACH= .76 DELT
TIP MIN-MACH= .57
IR MAX=MACH= 69 ENG INE
+9R MIN=MACH= .50 THRUST F
NASA LANGLEY FLIGHT DATA  AH=1G ===~
FLIGHT N0O. 96 MU= ,147 TOTAL CQ=
. V= 65,1 KT MAST CQ=
RUN NO. 3
NZ= 1.026 G BMEGA=
TIME 42324.58 CLP= ,00432 RPM/324=
ROTOR ANGLES THETA 3/4 (DEG) AO= 8,1
TEETER ANG (DEG) AO= .3
ROTOR LOADS (AMP/PHASE) DRAG BRACE  CHORD .449
(N/DEG) (N=M/DEG)
ME AN 42411, ~2991,
HARMDNIC-1 4394,7 =9.4 10224/ =10,9
2 535,/ ~88.4 103,/ 26.1
3 31347 3946 83./ 17.3
4 153,/ Bh.4 87./ =244
5 3794/ ~47.0 33,/ —59.6
6 285,/ ~10.6 192.7 =244.3
7 117,/ -34.5 52,/ 6445
8 374/ ~6540 38,/ 67.0
9 544/ 45.8 364/ 1347
10 30,/ =37.6 56/ 8441
11 12147 6440 634/ 39,2
12 134/ -81.5 33,/ -82.,5
PEAK-TO-PEALK, 9444, ©2577.
R . REAM 174 BEAM 350
(N=M/DEG) (N-M/DEG)
ME AN =286, ’ 44,
HARMONIC~1 4474/ ~47.9 24241 ~87.7
2 13247/ =33.5 1284/ =4045
- 3 109./ =31.2 23./ =30.8
4 213,/ ~-1.2 6847 =15.8
5 144,/ -47.8 bel  =7.6
6 - 24,7 53.3 2./ 33,3
7 8Bs/ 4246 214/ 47,2
8 414/ =12.2 947 =12.6
9 17.7° 53,9 8./ 4b6.6
10 46,/ 21.1 13,/ 37.3
11 16.7 53,3 154/ 62,7
12 2741 =678 10/ <4243
PEAK=TO-PEAK 1616, : 636,

—— PADS PCM DATA

LOADED €6 X= 5,03 M = 198.1 IN
Y= =400 = -.0
1= 1,83 = 72,1

67 KPA = 13,9 PSF

.1 KPA = 2090, PSF

.9 DEG 'K = 529.0 DEG R
«4 DEG K = 528,0 DFG R*!
19 KG/M3 = ,00231 SLUG/FT3
5. M * 1033, FT

«9 M/SEC = 1128, FPS

9. M/MIN = =~129, FPM

N ACC AXIS = ANG POS ANG RATES ANG ACC
) {DEG) (RAD/SEC) (RAD/SEC2)
32 ROLL b -+¢005 «008
25 LT =2l )2 W0L2
25 Yad 133,3 =+JJ1 0022
FIN= 6.6 DEG
coLLs= 1.5 DEG
POS = 1.9 DEG
ALPHA= ~1,0 DEG
ALPHA= -2.0 DEG
A PSI= -5.,3 DEG
POWER= 3584 KW = 480+ HP
ACTOR= < 872E+07 N = L196E+07 LB
ROTOR PERFORMANCE AND LOADS
«000180 AMB TEMP= 20,2 C = 68436
«000161 TEMP U60» 27.3 C = 81,17
CAN TEMP= 30.4 C = 864069
33,948 RAD/SEC
1,001

Al= ~1.0 Bls 1.8 PEAK~TO-PEAK= 444

Al= -2 Bi= o2 PEAK=TO~PEAK= o7
CHORD .803 PITCH LINK TORSION 4449
(N-M/DEG) (N/DEG) (N-M/DEG)

~6576. -1862. ~662.,
2734/ =2647 1561./ ~39.8 2784/ =7149
9546/ =2646 2434/ -13.0 184/ 7345
109./ ~50.6 2424/ 19.0 6l./ 75.5
105./ 7 200./ 10.9 33./ 18.7
57¢/ —63.1 200./7 -33,0 13./7 37.8
104,/ =-21.2 13047 7845 20.7 8945
31./ ~51.0 Tle/ 5147 1s/ =3046
2241 7167 27./ 68.4 8e/ =80.0
9./ 2445 43,/ 6543 3./ 73.8
2841 5649 87¢/ -89.5 21e/ =47.3
424/ 548 31./ ~-80.0 8s/ 1046
38./ 69.3 1ée/ 1545 4e/ =2340

1268, 3784, 757,

BEAM 4449 BEAM .606 BEAM .803
(N-M/DEG) (N~M/DFG) (N=M/DEG)
~45. ~-353. ’ -50.

26047 <8741 24647 =T7649 794/ <7542
1644/ ~3343 2204/ —-31.6 137./ =36.1
Gef H57.2 57./ -63.,0 1294/ =43.5
364/ -26.2 51e/ 5.2 73./ 19.7
284/ —63.4 3241 -49.5 4241 ~64.9
:X%) 443 154/ =40.2 284/ 53.3
43./ 45,0 19./ -35,7 Sbel 2242
l6./ -12.1 Tel 6546 224/ =77.8
54/ 7440 4/ ~49.7 124/ 9.9
164/ ~15.9 bel The4 Tel —B84.1
6./ =39.6 8./ 5843 5¢/ 33.4
84/ =83.7 10.7°-54.1 74/ =39.1
726, 939, 755.

53
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NASA LANGLEY FLIGHT DATA  AH=1G ==-=  PADS PCM DATA
FLIGHT NN, 096 ATRCRAFT TNTAL WT = 36652, N LOADED €6 X= 5,03 M = 198,1 [N
RUN N0, 4 8240, LR Y= -,00 = ~e0
TIME 42331,20 (SFC) Z= 1.83 = 72,1
AERODYNAMIC FLIGHT STATE DYNAMIC PRES=  ,68 KPA = 14,2 PSF
STATIC PRES= 100,1 KPA = 2090, PSF
To AIRSPEED= 65,7 KT TOTAL TEMPs 293,9 DEG K = 529,1 DEG R
A/C MACH NN= ,091 STATIC TEMP= 293,4 DEG K = 528,0 DEG R
BODY ALPHA= -3,1 DEG DENSITY= 1,19 KG/M3 = ,00231 SLUG/FT3
BODY BETA= 3.6 DEG DENSITY ALT= 316, M = 1037. FT
SONIC SPEED= 343,9 M/SEC = 1128, FPS
RATE OF CLIMBx <7, M/MIN = =23, FPM
INERTIAL FLIGHMT STATE
- AXTS €6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG POS ANG RATES ANG ACC
(M/S) (FPS) (6) (M/S)  (FPS) (6) (DEG) (RAD/SEC) (RAD/SEC2)
¥ 33,68 110.5 ~.031 33,66 11044 ~.032 ROLL o «00% «,004
Y 2.11 649 +002 2.11 649 +001 PITCH -3.2 +009 2005
7  -~1.80 ~=5,9 ~.995 ~1.80  =5,9 -.995 YAW 110.3 10086 -.002
CONTROL ANGLES M«Re COLL= 9,0 DEG HORIZ FIN= 6.6 DEG
Als  -,4 DEG TeR. COLL® 1.3 DEG
Bl= 1.1 DEG PEDAL POS» 1.9 DEG
ROTOR PARAMETERS SHAFT ALPHA= <3.1 DEG
HOVER TIP MACH= ,66 CONTROL ALPHA= =4,1 DEG
TIP MAX-MACH= .76 DELTA PSI= ~3,6 DEG
TIP MIN-MACH= .56
+9R MAX=MACH=* .69 ENGINE POWER= 377, KW = 506, HP
+9R MIN-MACH= .50 THRUST FACTOR= ,871E+07 N = ,196E+07 LB
MASA LANGLEY FLYGHT DATA  AH-1G ~—--—- ROTOR PERFORMANCE AND LOADS
FLIGHT NO. 96 MUz ,148 TOTAL €Q= ,000190 AMB TEMP= 20,2 C = 68,37 F
Vs 65,7 KT MAST CQ= ,000173 TEMP U60= 2744 € = 81,36 F
RUN N, 4 . CAN TEMP= 30,4 C = 86,69 F
NZ* .995 G OMEGA= 33,943 RAD/SEC
TIME 42331,00 CLP= ,00419 RPM/324% 1,000
RNATNR ANGLES THETA 3/4 (DEG)  AO0= 8.3 Als  -,9 B1s 1.9 PEAK=~TN-PEAK= 4,2
TEETER ANG (DEG) AO= .3 Al= -,3 Bl= o1 PEAK~TD~PEAK=  ,6
ROTOR LDADS (AMP/PHASE) DRAG BRACE  CHORD .449 CHORD .803 PITCH LINK TORSION .449
(N/DEG) (N=M/DEG) {(N=M/DEG) (N/DEG) {N~M/DEG)
MEAN 41785, -2892, ~6571. ~1947, ~-670,
HARMPINTIC -1 4181,/ =645 979./ -8.6 2424/ ~2048 1660,/ =39,6 292,/ -69.9
2 443,/ =89,4 1154/ 30.8 C 984/ -17.3 169,/ =~6,2 194/ ~B81,9
3 2404/ 6841 804/ 45,0 884/ =38.7 232./ 25.4 6ls7 75.9
4 1534/ =63.3 7./ 18.8 93./ 3.8 2104/ 2444 354/ 33,4
5 217./ -38.8 2241 54,3 35,/ ~65,6 157,/ =38.3 241 -2144
6 2234/ -14.6 11647 =3.2 624/ =11.3 62.7 88,6 1247 =71.4
7 129,/ -18.3 54¢/ =8140 32¢/ 743 674/ 48,2 1s7 =59,4
8 774/ 57.5 67/ 6940 324/ 6848 184/ -80.3 640l =765
9 75./ =18.0 19./ 28.4 19./ 20,5 724/ =7343 5./ 4747
10 1394/ 12,2 364/ 5242 61/ 40,0 674/ =44,8 13./ -9.1
11 2944 =78.,0 3./ 62.8 16,/ 20,0 34,/ ~55.3 Tal =768
12 654,/ 75.2 17./ =.5 2947 -61.1 204/ ~13.4 3¢/ 35.8
PEAK~TN=PEAK 9999, 2575, 1060, 3784, 725,
REAM 174 BEAM .350 BEAM 4,449 BEAM ,606 BEAM 803
(N~M/DEG) (N~M/DEG) {N~-M/DFG) (N=M/DEG) (N=M/DEG)
MF AN ~295, 53, -31. ~337, -35,
HARMONIC=1 447,71 —=46.7 2404/ -85,8 25641 =-85,6 251,/ ~73.0 B0s/ =6640
2 1184/ -28,2 1204/ =3644 1504,/ -29.8 21047 -25.6 132,/ -32.0
3 924/ =24 44 124/ o3 124/ =7243 56,7/ -53,9 1344/ ~32.6
4 2114/ 11.6 694/ ~-5.5 37,/ -17.1 484,71 17.8 69,/ 35,7
5 11847/ ~36.5 5./ 23,2 25./ -48,.8 2647 =30.7 4747 =34,1
6 2247 6846 bel =484 3./ -29,.8 15,/ =27.6 294/ =87.9
7 844/ 5845 17.7 67,6 424/ 6341 224/ =842 55,/ 41,9
8 37./ -12.8 84/ -16,2 14,/ =10.8 8./ =86.0 21e/ =46.5
9 284/ ~80.7 13./ 84,3 Be/ =61.8 94/ ~47.3 117 11.1
10 37./ 56.8 12./ 71.0 9./ 13.7 4./ ~5844 5./ =54,5
11 9e/ =69,3 144/ =80.5 3./ -36,1 64/ -57.8 3./ 48,0
12 214/ =279 Tel =3,1 7./ =69.5 7ol =2642 50/ =34.4
PEAK=TN~PFAK 1475, 608, 727, 917. 740,
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NASA LANGLEY FLIGHT DATA

AH-1G === DATA

PADS PCM
FLIGHT NN. 096 “AIRCRAFT TNTAL WT = 366064 N LOADED CG X= - 5,03 M = 198.,2 IN
RUN NQO. 5 8230, LB Y= =.,00 = -0
TIME 426416420 (SEC) I= 1.83 = 72,1
AERODYNAMIC FLIGHT STATE DYNAMIC PRES=: .84 KPA = 17.5 PSF
STATIC PRES= 100.,1 KPA = 2091, PSF
Te AIRSPEED= 73,0 KT TOTAL TEMP» 294,1 DEG K = 529.4 DEG R
A/C MACH N0= 4109 STATIC. TEMP= 293.4 DEG K = 528,1 DEG R
BODY ALPHA= -2.8 DEG DENSITY* 1,19 KG/M3 = .00231 SLUG/FT3
RANY BETA= «9 DEG DENSITY ALT= 308. M = 1012. FT
SONIC SPEED= 343.9 M/SEC = 1128, FPS
RATE OF CLTIMB= 27+ M/MIN = 87. FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL CG LIN ACC HUB LIN VFL HUB LIN ACC AXTS ANG POS ANG RATES ANG ACC
AMZS)  (FPS) (6) (M/S)  (FPS) (6) {DEG) {RAD/SEC)- (RAD/SEC2)
X 37.51 123.1 -+031 37.51 123.1 -.033 ROLL .8 -.001 081
Y «57 1.9 « 002 W57 1.9 «019 PITCH =242 ~«001 2012
2 -1,86 -641 -1.023 ~1.86 ~6el -1.023 YAW 101.9 «000 018
CONTRDL ANGLES MeRe COLL= 9.3 DEG HORIZ FINs 6.8 DEG
Al= -+3 DEG TeRs COLL= 1,2 DEG
Bl= 1.6 DEG PEDAL POS= 1.7 DEG
ROTOR PARAMETERS SHAFT ALPHAx -2.8 DfG
HOVER TIP MACH= .66 CONTROL ALPHA= <4,5 DEG
TIP MAX-MACH= 77 - DELTA PSI= -+9 DEG
TIP MIN-MACH= .55
«9R MAX-MACH= +70° ENGINE POWER= 391s KW = 525, HP
¢9R - MIN-MACH= ,49 THRUST FACTOR= L,869E+07 N = L195E+07 LB
NASA LANGLEY FLIGHT DATA AH-1G ~—=-— ROTOR PERFORMANCE AND LOAOS
FLIGHT NO. 96 .. MU= 165 TOTAL CQ= .000198 AMB TEMP= 20,2 C = 68443 F
. V= 73,0 KT MAST CQ= .,000180 TEMP U60= 28.6 C = 83,42 F
:RUN ND. 5 - . CAN TEMP= 30,0 C = 86,00 F
NZ= 1.023 6 “OMEGA= 33,874 RAD/SEC
TIME 42616.05 CLP= ,00432 RPM/324=  ,998
ROTOR ANGLES THETA 3/4 (DEG) AQ= 845 Al= ~e9 Bl= 244 PEAK~TO-PEAK= 5.1
TEETER ANG (DEG) AQ= .3 Al= =5 8l= ol PEAK=TO-PEAK= 1.0
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD. +449 CHORD .803 - PITCH LINK TORSION ,449
{N/DEG) (N~M/DEG) (N-M/DEG) (N/DEG) (N-M/DEG)
MEAN 41443, -2880. ~6667. -2051, -685,
HARMONIC-1 45624/ =5.1 1008,/ -5.4 26147 -22.6 2008./7 -39.1 3334/ -66.0
2 465./ T6.4 157./ 2l1.7 854/ -11,1 2764/ =2040 4.7 ~51.7
3 7434/ 6.9 1964,/ - 13,0 47.7 =30.6 257./ 17.0 60./ 7446
4 2254/ =53.3 1204/ 7843 Q2.7 T5.7 86./ 39.1 20.7 36.06
5 290.7 23.6 4947 T73.3 38./7 445 834/ 37.3 25e1 =23.1
6 3104/ 65.6 15847 43,1 72./ 50.8 15847 -57.9 27/ ~44.9
7 155./ B83.8 9847 77.2 2441 =69.9 404/ 69,5 49/ =1741
8 Lol =427 634/ =77.6 33,/ -63.5 117 37.7 6e/ -5841
9 834/ =27.8 524/ =3046 5147 7.9 864/ 4146 6o/ =8Lla4
10 524/ =79.4 1247 2246 54/ =36.6 2641 ~7949 11e7 76.5
. 11 294/ 2743 884/ -55.6 50./ =72.9 27./ 20.4 Tel =2448
12 77/ 5047 50,7/ 6549 364/ 59.2 33./ =3.3 64/ =10.9
PEAK~-TO-PEAK: 9996, 2574, 1139, 4414, 847,
B EAM 4174 BEAM 4350 BEAM +449 BEAM 606 BEAM ,803
(N-M/DEG) (N=-M/DEG) "~ {N~M/DEG) (N~M/DEG) (N=-M/DEG)
ME AN ~239, 62, -32. -338. =1l
HARMONIC-1 5524/ =43.9 2894/ ~7645 3084/ =75.1 3004/ =666 934/ =7640
2 12547 =324 127/ ~38.41 16347 =2746 19%.7 =23.44 1164/ ~29.8
3 115,/ -29,0 25./ =443 19./7 45.0 49,/ =40.2 114,/ ~19.3
b 14147 62.5 464/ 4048 244/ 1042 45,/ 61.5 65./ =79.9
5 10447 <7.1 10./7 16.4 2541 =17.9 32./ 4.1 2541 26,7
6 11./ .9 5¢/ =9.6 Tel =391 3./ 6.8 344/ =13.9
7 474/ =T141 184/ =30.9 274/ =5645 204/ 2840 40./ 88.8
8 29,7 23,2 Tel 7044 Be/ 42.9 l4./ =35.1 22./ 8.6
9 424/ 16.8 29./ - 39.4 léos/ 5.2 36/ 5345 34s/ T5.4
10 l4s/7 -8.9 5./ 59.0 Tel =4.2 B./ 63.8 117 6649
11 3s7 -6,2 1347 =19.4 4.7 30.4 54/ 47.9 4el 41,2
12 2847 ~43.3 8+4/ ~38.8 6¢/ =6849 6./ -33.8 3./ -39.7
PFAK=TO-PFAK 1517, 761, 846, 974, 702,
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NASA LANGLEY FLIGHT. DATA:  “AH~16 -—---

.“PADS PCM¥

DAT A
FLIGHT ND. 096 AIRCRAFT TOTAL WY = 364734 N LOADED €6 Xe  5,04:M £.198,3: [N
RUN NO. 7 © 8200. LB Y+ -~,00 = =0
TIME 42638.20 (SEC) I= 1.83 = 72,2
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1:34 KPA = 279 PSF
STATIC PRES=* 100,0 KPA = 2089, PSF
T. AIRSPFED® 92,0 KT TOTAL TEMP= 294,5 DEG K = 530.1 DEG R
A/C MACH NO= ,138 STATIC TEMP= 293,4 DEG K = 528.1 DEG R
BNDY ALPHA= -1.8 DEG DENSITY= 1419 KG/M3 = .00231 SLUG/FT3
RODY BETA= 8 DEG DENSITY ALT= 320, M = 1049, FT
SONIC SPEED= 344,0 M/SEC = 1128, FPS
RATE OF CLIMB= —~63, M/MIN a =207. FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL C6 LIN ACC HUB LIN VEL HUB LIN ACC AXTS ANG POS ANG RATES ANG ACC
(M/S)  (FPS) (6) (M/S) (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)
X 47432 155.2 -e044 4731 155.2 ~e044 ROLL “oh «003 .001
Y » 70 2.3 001 70 243 «001 PITCH -3.1 «002 +002
7 =1+50 ~4.9 ~1.,021 ~1.50 ~4e9 -1.021 YAW 77.9 ~+003 «003
CONTROL ANGLES M.Re COLL= 9.5 DEG HORIZ FIN= 7.2 DEG
Al= «1 DEG TeRe COLL= 1.3 DEG
Bl= 2+5 DEG PEDAL POSs 1.8 DEG
ROTOR PARAMETERS SHAFT ALPHA= -1.8 DEG
HOVER TIP MACHs .66 CONTROL ALPHA= =4,3 DEG
TIP MAX-MACH= .80 DELTA PSI= -+9 DEG
TIP MIN-MACH= .53
+9R MAX~MACH= ,73 ENGINE POWER= 4004 KW = 537+ HP
«9R MIN=MACH= .46 THRUST FACTOR= L872E+07 N = L196E+07 LB
NASA LANGLEY FLIGHT DATA AH-1G ~---- ROTOR PERFORMANCE AND LOADS
FLIGHT ND. 96 MU= ,208 TOTAL CQ= .000202 AMB TEMP= 2043 C = 6B.46 F
Vs 92,0 KT MAST CQ= ,000182 TEMP U60= 29,5 C = 85,05 F
RUN NN. 7 CAN TEMP= 29,2 C = 84,60 F
NZ= 1.021 G OMEGA= 33.970 RAD/SEC
TIME 42638.05 CLP= 400427 RPM/324= 1,001 .
ROTOR ANGLES THETA 3/4 ({DEG) AO= 8.7 Al= —eb Bl= 346 PEAK-TO-PEAK= 7e2
. TEETER ANG (DEG) AO= o3 Alz  ~l.1 Bls «0 PEAK-TO-PEAKS= 1.9
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD +449. CHORD .803 PITCH LINK TORSION .449
: (N/DEG) (N~M/DEG) (N-M/DEG) (N/DEG) (N~-M/DEG)
ME AN 41542, -2857, =7057. ~2317. ~720.
HARMONIC-1 3683,/ =-8.5 719.7 -14.5 21147 =36.1 2732.7 -48,7 451e/ ~65.1
: 2 6234/ 5745 17441 3740 377 24.9 10724/ =60.3 944/ =60,0
3 27244/  25.7 66447 2545 1564/ 35.9 37947 ~l.6 554/ 33,2
4 4864/ 240 331./ 5.9 2044/ =143 436./ 73.2 68.7 4146
5 4014/ =55.5 B6./ ~75,3 224/ 30.5 25747 Lot 674/ 2643
6 751.7 ~71.6 45547 =72,7 193,/ -73.7 694/ ~75.4 19.7 ~2844
7 2184/ -58.7 964/ ~2047 60e/ =12.9 854/ =3345 64/ =37.8
8 1284/ =~44,3 16e/ =42.9 20.7 81.7 3847 ~43.7 6e/ T448
9 31./ 43.8 344/ 4346 184/ 2242 79/ =7542 24/ =8241
10 354/ =39.1 12847 =53.5 97/ ~59.4 704/ 57.5 Tel =444
11 10,/ =59.9 4247 T7.2 444/ -85.6 b4.! -63.6 241 =347
12 217 13,9 2047 20.3 394/ 3744 © 364/ =21.2 3e/ =T7646
PEAK-TO-PEAK 10544, 3114, 12064 7436, 1017,
BEAM 4174 BEAM .350 - BEAM ,449 BEAM ,606 BEAM .803
(N=M/DEG) (N-M/DEG) (N~M/DEG) (N~-M/DEG) (N-M/DEG)
ME AN -326. 12, 67 ~348, 1.
HARMONIC-1 6964/ 5244 40247 ~68.0 434,/ -66.0 4064/ ~6649 1344/ =7742
2 2434/ =71l45 16547 =7641 1824/ -67.8 17147 =63.2 69,1 -52.8
3 114./ =645 82.7 11.9 70e/ 2542 564/ 7043 75/ 8346
4 28047 34,7 80./ 20.0 4241 22.9 55./ 33.8 102./ 11.7
5 954/ ~73.8 2241 5546 12./ 60.1 1B./ 5841 53./ 45.9
6 68./ 56.0 11./7 =34,0 1347 42,9 2241 2.7 324/ 7.8
7 63,/ 1043 19,/ le4 284/ 2146 94/ 1.0 1547 ~84.43
8 224/ =474 2¢/ 8044 2¢/ ~40.,0 S5¢/ =59,9 1247 ~14.4
9 324/ =79.9 29¢/ =T77.8 6o/ 6644 284/ =62.6 29./ =53.3
10 424/ ~10.2 17.7/ 18.3 13./ -20.8 1847 12.3 12./ 15.1
11 6./ 6147 84/ ~53.8 44/ 2.9 Be/ -45.4 5¢/ ~7.8
12 284/ =6247 12.7 =55.2 10./ 87.2 1le/ =55.2 Bel =6245
PEAK=-TO=-PFEAK 1152, 1178, 629,

2152,
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NASA LANGLEY FLIGHT DATA

FLIGHT NO. 096
RUN NO. 8
TIME 42717.20 (SEC)

'AIRCRAFT TOTAL WT s 36431, N

AERODYNAMIC FLIGHT STATE DYN
ST
To AIRSPEED= 100,7 KT Tt
A/C MACH NO» 151 ST
BODY ALPHA= -2,1 DEG :
BODY BETA=  —,1 DEG DE
so
O RATE

INERTIAL FLIGHT STATE
AXIS CG LIN VEL  CG LIN ACC HUR L
(MIS) CFPS) Gy (Mrs)
Y -1 -t . 006 -.10
I -1.86. =-6.1 -1.029 -1.86
CONTROL ANGLES MoRe COLL= 1040
Als 01
gl 3,2

ROTOR PARAMETERS

HOVER TIP MACHs .6
TIP MAX-MACHs .8
TIP MIN-MACH= .5
2R MAX-MACH= .7
+OR MIN-MACH= .4

NASA LANGLEY FLIGHT DATA

FLIGHT. NO. 96 MU= L227
. Va 100,7 KT
RUN-NO. 8
NZ= 1.029 6
TIME 42717.05 CLP* 00429
ROTOR ANGLES - THETA 3/4  (DEG)
» TEETER ANG (DEG)
ROTOR LOADS (AMP/PHASE) DRAG BRACE
N (N/DEG)
MEAN 41025, -
HARMONIC=-1 3558,/ =15,7
2 64547 65,7
3 2707,/ 33,3
4 780,/ 39.8
5 391,/ -16.,8
6 8454/ ~78,2
7 1094/ ~62.5
8 514/ ~74,7
9 2541 ~54,8
10 113./ 18,0
11 79,/ 64,0
12 164/ =1.0
PEAK-TD-PEAK 11095,
BEAM (174
{N=M/DEG)
MEAN -313,
HARMONIC~1 803,/ =55,9
2 42147 —66,1
3 6247 =719
4 4204/ 5846
5 934/ <29,0°
6 754/ 20,6
7 45,/ 10.3
8 224/ 82.3
9 2744 5241
10 35,/ ~2643
11 104/ ~43,2
12 274/ -49,9
PEAK~TO-PEAK 2836,

AH=16 ==«= “PADS PCM DATA
LOADED CG X= 5.064 M = 198.3 IN
8190, LB T Ye =00 = =,0
I= 1.83 = 72,2
AMIC PRES=" 1.60 KPA "= ' 33,4 PSF
ATIC PRES® 100,0 'KPA .= 2089, PSF
OTAL TEMPe 294,7 DEG K = . 530.5 DEG R
ATIC 'TEMP= 293,4 DEG K =  528.1 DEG R
DENSITY= 1,19 KG/M3 = .00231 SLUG/FT3
NSITY ALT= 319, M = 1047, FT
NIC SPEED= 343,9 M/SEC = 1128, FPS
OF CLIMBx '3, M/MIN » 10. FPM
IN VEL HUB LIN ACC  AXIS  ANG POS 'ANG RATES . ANG “ACC
(FPS) {6) (DEG)  (RAD/SEC)  (RAD/SEC2)
169,8 -¢045 ROLL ~e3  .,004 -.016
S=y3 +003 PITCH -2.0 -.000 -4010
—-6:1  =1.029 YAW 72.8 -.007 .029
DES HORIZ FIN= 7.5 DEG
DEG T.Re COLL= 1.5 DEG
DEG PEDAL POS® 2.1 DEG
SHAET ALPHA= . =2,1 DEG
) CONTROL ALPHA® ~5,2 DEG
1 DELTA PSIa .1 DEG
1 . .
5 ENGINE POWER®. 432, KW = .. 579, HP
5 - THRUST FACTOR= .874E+07 N = .196E+07 LB
AH-16  w=——e ROTDR'PERFDRMANCE AND 'LOADS
TOTAL €Q= .000217 AMB TEMP= 20.2 € < 68,40
MAST CQ= .000198 TEMP U602 29.8 C. = 85,70
CAN TEMP= 28,8 C = 83,90
OMEGA= 34,029 RAD/SEC .
RPM/324= 1.003
TA0a 9,1 Als  =,5 Bl 4,3 PEAK-TO-PEAK® 8,9
A0= .3 Al =1.4 Bl=  =-.1 PEAK~TO-PEAKz 2.6
CHORD +449 CHORD 803 PITCH LINK  TORSION ,449
(N=M/DEG) (N=M/DEG) (N/DEG) (N=M/DEG)
2770, -7125. -2641, -755, .
699,/ =21.4 2264/ =40,0 30734/ =49.4 .  498./ =61.9
105.7 34.8 364/ =46.4 1853,/ —56.2 1704/ ~48.5
6644/ 3248 16247 41.1 361,/ ~1644 6347 15.6
4604/ 37.4 249,/ 23,5 5764/ 8749 1020/ 555
574/ =39.1 524/ 5642 2704/ 3945 . 564/ 68,8
470,/ -81,3 2104/ ~Bl.2 99,7 1642 124/ =650
1647 =165 13.7 21.0 55,/ =649 3./ ~20.2
11./ 1.9 264/ —44.8 7241 =70.0. 7./ 82.0
1044/ =37.3 65./ =5642 6947 67.2 5./ 32,8
10847 5644 7947 63,2 49,/ 55,2 104/ =37.3
27./ =63.0 2447 -78,3 464/ =716 54/ =133
34,/ 51.1 38,/ 34,3 28,0 -6 204 =17.3
2842, 1209, 9449, 1228,
BEAM 350 BEAM 4449 ' BEAM .606 BEAM 803
(N=M/DEG) (N=M/DEG) (N=M/DEG) {N~M/DEG)
5. ~74., -350, 90, .
454,/ -68.0 479/ =67.2 45347 -67.9 162.7 -78.7
269,/ ~78.9 27647 ~Tba1 230,/ -74.7 59,/ —66.9
644/ 5,2 59,/ 29.9 784/ 69.9 104./ 63,9
120./° 3841 540/ 2148 804/ 5641 1184/ 32.3
204/ ~7648 244/ 75,0 184/ =31.0 564/ 6442
2.7 '72.3 284/ =19.1 17.7 ~16.0 504/ =30.0
20,77 31.1 28./ 3649 13./ =.7. 2347 =72.7
44/ =36,2 1247 =866 344 =346 1641 =29.0
184/ 65.5 T4/, 3047, 15,7 78.6 144/ =6640
204/ 19,2 13,/ ~32.9 200/ 1445 154/ 22,0
14,/ =51.5 2./ 2642 11,7 =65.5 5./ .=35.6
11./ -31.5 1247 8842 . 1247 ~57.4 5./ =51.4
1387, ‘1418, T 1324, 784,
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NASA LANGLEY FLIGHT DATA AH-16

FLIGHT NO. 096 AIRCRAFT TNTAL WT = 36391. N

RUN NO. 9 8182, LB Y= ~,00 s =40
TIME 42851.70 (SEC) 1= 1.83 = 72.2
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= 1,87 KPA = 39.1 PSF
STATIC PRES= 100.,1 KPA = 2090. PSF
T. AIRSPEED= 108.9 KT . TOTAL TEMPx 295,1 DEG K = 531.1 DEG R
A/C MACH NO= ,163 STATIC TEMP= 293,5 DEG K = 528.3 DEG R
BODY ALPHA=x ~2.,9 DEG . DENSITY= 1,19 KG/M3 = ,00231 SLUG/FT3
BODY BETAw «8 DEG DENSITY ALT= 318. M = 1044, FT
SONIC SPEED=* 344.,0 M/SEC = 1129, FPS
RATE OF CLIMB= =43, M/MIN = ~143, FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC AXTS ANG POS. ANG RATES ANG ACC
{M75)  (FPS) (G) (M/S) (FPS) (G) (DEG) (RAD/SEC) (RAD/SEC2)
X 55.92 183.5 -+054 55,91 183.4 -+055 ROLL -5 ~+002 ~.021
Y 76 245 ~+000 «76 245 ~+005 PITCH =3,6 « 005 «004
14 ~2.82 =943 ~1,023 ~2.82 -9.3 =1.023 YAW 25045 =+009 «005
CONTROL ANGLES M«Re COLL= 10.7 DEG HORIZ FIN= 7.8 DEG
Al= «2 DEG T.Re COLL= 2.1 DEG
Bl= 3.7 DEG PEDAL POS= 2.6 DEG
ROTOR PARAMETERS SHAFT ALPHA= =-2.9 DEG
HOVER: TIP MACH= ,66 CONTROL ALPHA®= =~6.6 DEG
TIP MAX-MACH= ,83 DELTA PSl= ~-+8 DEG
TIP MIN-~MACH= .50
s9R MAX~MACH= ,76 ENGINE POWER= 478+ KW = 642, HP
»9R MIN=-MACH= ,43 THRUST FACTOR= LB73E+07 N = ,196E+07 LB
NASA LANGLEY FLIGHT DATA AH-16 =~--- ROTOR PERFDRMANCE AND LOADS
FLIGHT NO. 96 MU= .246 TOTAL CQ= .000241 AMB TEMP= 20.3 C = 68,62
Ve 108,9 KT MAST CQs .000217 TEMP U60x 29,9 C = 85,80
RUN NO 9 CAN TEMP= 2848 C = 83,90
! NZs= 1.023 ¢ OMEGA= 33,990 RAD/SEC
TIME 42851.60 CLP= ,00427 RPM/324= 1,002
ROTOR ANGLES THETA 3/4 (DEG) AO= 9.8 Al= =e2 Bl= S5el PEAK-TO-PEAK= 10.4
TEETER ANG (DEG) AO» o2 Al= =1,6 Bl= -2 PEAK=TO~PEAK= 341
ROTOR LOADS (AMP/PHASE) DRAG BRACE CHORD .449 CHORD .803. PITCH LINK TORSION 449
’ {N/DEG) {N-M/DEG). {N-M/DEG) {N/DEG) {N-M/DEG)
MEAN 40113, ~2642, ~7243, ~2988, =792,
HARMONIC=~1 30364/ =238 6534/ ~2845 21547 =4641 33644/ ~54.3 545¢/ =63.5
2 264,/ 12.3 123,/ -66.5 64el 2244 25464/ =5645 2444/ -48,1
3 2387./ 18.8 595./ 23.3 171./ 28,0 375./ =34.9 247 2.8
4 5684/ 2648 3284/ 2445 2144/ 1442 6254/ 7946 11047 47.8
5 33447 ~647 51s/ ~84,0 87¢/ 80,5 363./ 50.0 764/ 7640
6 838./ 75.8 46647 T3.4 2254/ 6844 150./ ~13,0 12.7 38.8
7 30e/ =165 84./ ~80.,2 50¢/ ~75.5 484/ -41.3 24/ 3.5
8 724/ 23.1 324/ ~86.,7 45./ 80.8 113,/ -86.4 84/ -84.9
9 554/ =25.8 7844 =33,5 37./ <88.8 954/ -1.5 8¢/ 11.3
10 874/ -1042 12447 3045 95./ 2246 434/ 1842 10./ ~78.0
11 42./ 5543 33./7 -13,8 27¢/ =27.4 6le/ 44,2 9./ =11l.6
12 1284/ =87.9 49,/ 37.8 494/ 42,6 31e/ ~44.8 bel =1346
PEAK=TO-PEAK 10540, 2994, 1325, 11297, 1449,
BEAM 174 BEAM 350 BEAM +449 BEAM .606 BEAM ,803
(N~M/DEG) . {N-M/DEG) (N=M/DEG) {(N~-M/DEG) (N-M/DEG)
ME AN =277, 12. ~73. -347, 108,
HARMONTIC~-1 909,/ ~62.1 5094/ =7246 5194/ -71.6 48541 -72.7 180./ -84.5
2 541/ =6544 3364/ ~-83.9 3644/ ~82.4 298¢/ -8247 7541 -74.3
3 179./7 59.6 41./ =-39,8 464/ 23.8 964/ 54,2 130./ 4648
4 4254/ 5045 12047 2943 584/ 13.0 94./ 49,2 1334/ 26.9
5 1084/ 78 8+/ ~59,3 384/ 48.8 184/ =25.1 707 38.2
6 6le/ =41.0 Tel =40.7 2547 =55.0 164/ ~6344 48./ ~61.8
7 384/ 14.5 204/ 19.7 254/ 2544 13./7 ~13.5 324/ -86.1
8 47./ 69.9 Tel =762 1847 60,2 2¢/ 3844 201 -62.7
9 33./ =9.0 29¢/ =6.3 9el =22.2 27¢/ 1045 19/ 22,0
10 244/ ~63.9 1947 ~3648 11,/ -86.8 1947 =-21.1 16,/ -10,8
11 5¢/ 83,3 12./ -89,2 64/ ~7842 6./ 89,7 2e/ =519
12 254/ =54.8 1247 =37.7 4ol -6444 11.7 -56.3 bel =T47
PEAK~TO~PEAK 3358, 1544, 1605, 1548, 887,
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PCHM DATA

MASA LANGLEY FLIGHT DATA. AH=IG =—=-=  PADS
FLIGHT NO. 096 AIRCRAFT TOTAL WT = 362094 N LOADED. €6 X= 5,04 M = 198,5 IN
RUN N, 11 . 8141, LB Yo =00 = -,0
TIME 43047.20 (SEC) I= 1.83 = 72,2
AERODYNAMIC FLIGHT STATE DYNAMIC PRES= . 2.62 KPA = 54,6, PSF
STATIC PRES= 100:2 KPA = 2093. PSF
T. AIRSPEED= 128.5 KT TOTAL TEMP= 295,9 DEG K = 532.6 DEG R
A/C MACH NO=  ,192 STATIC TEMP= 293.7 DEG K = 528.7 DEG R
BODY ALPHAx =2.9 DEG , DENSITYs 1.19 KG/M3 = ,00231 SLUG/FT3
BODY BETA= <3 DEG DENSITY ALT= 311, M = 10224 FT
" SONIC SPEED= 344.1 M/SEC = 1129, FPS
RATE OF CLIMB= =264 M/MIN = -84+ FPM
INERTIAL FLIGHT STATE
AXIS CG LIN VEL €6 LIN ACC HUB LIN VEL HUB LIN ACC AXIS. ANG POS ANG RATES - ANG ACC
(M7S)  (FPS) (6) (M/S)  (EPS) (G) ADEG)  (RAD/SEC)  (RAD/SEC2)
X 66,02 21646 “0076 66,01 21646 ~.078 ROLL .0 .009 .028
¥ W34 . 1.1 001 .36 1.2 .007 PITCH -3.3 +005 010
7 =3433 ~10.9 -1.072 -3.33 =10.9 =1.072 YA 273.7 ~.001 4001
CONTROL ANGLES MoR. COLL® 12.0 DEG HOR1Z FIN= 8.7 DEG .
Al= .3 DEG TeR. COLL= 2.7 DEG
Bl= 5.1 DEG PEDAL POS*= 3.3 DFG
ROTOR PARAMETERS  SHAFT ALPHA= =2.9 DEG
HOVER TIP MACH= .66 CONTROL ALPHA®= =7.9 DEG
TIP MAX-MACHx .85 DELTA PSI=  =~.3 DEG
CTIP MIN-MACH= .47 :
«9R MAX=MACH= 79 ENGINE POWER= 580+ KW = 7784 HP
+3R MIN~MACH= .40 THRUST FACTOR=® .B72E+07 N = J196E+07 LB
NASA LANGLEY FLIGHT DATA  AH-16 =~—-- ROTOR PERFORMANCE AND LOADS
FLIGHT ND. 96 MU= 4290 TOTAL CQ= ,000292 AMB TEMP= 20.6 C = 69,00
o ) V. 12845 KT MAST CQ= ,000268 TEMP U602 31.5 C - » 88,70
RUN NO. 11 : CAN TEMP= 28.8 C = 83,90
NZ= 1,072 G OMEGA= 33,953 RAD/SEC
TIME 43047,05 CLP= 400446 RPM/324x 1,001
ROTOR ANGLES THETA 3/4 (DEG)  AO= 11.0 Ale  —.1 Bl 6.8 PEAK=TO=PEAK= 14,3
TEETER ANG (DEG)  AO= .3 Alz -2,1 Blz  ~.5 PEAK-TD-PEAK= 4.2
ROTNP LOADS (AMP/PHASE) DRAG BRACE  CHORD .449 CHORD 4803 PITCH LINK TORSION 4449
(N/DEG) (N=-M/DEG) (N=-M/DEG) (N/DEG) (N=M/DEG}
ME AN 38254, -2337, ~7221. -3763, -884,
HARMONIC~1 297241 -64 46 6324/ —73.7 259,/ ~69.7 43644/ =576 669,/ =61.9
2 197,/ ~55,3 227,/ 61.0 1204/ 37.0 37984/ =50.2 358,/ ~bhe4
3 3702./ 18,0 942./ 19.3 294./ 2848 388,/ ~43.7 87./ ~-1.0
4 1120e/ =1.2 ~ 5864/ =640 365,/ 2140 8264/ 6842 121,/ 37.6
5 480,/ 20,3 187,/ 84,9 134,/ 80.6 393./ 34.3 95,/ 6847
6 1297/ -19.0 70047 --19.5 291.7 =29,9 266,/  =.9 204/ 15.4
7 4174/ =37.5 2244/ -11.1 964/ =448 504/ ~B1ls2 Bol 2543
8 22747 69,3 904/ ~71.8 154/ =45.7 10847 =795 12,7 77,0
9 1664,/ 5240 2784/ 19,2 130/ 11.3 1454/ ~1840 104/--39,2
10 2274/ =6645 1264/ 10.1 ~ 115.7/ =20.2 100,/ -5046 5./ =14.9
11 1684/ 82.3 107./ 11.9 103,/ 18.1 53./ 2240 64l =45.8
12 203.7 -20.1 1137 10.6 984/ ~2.8 30,/ -41.9 4a/ 35,4
PEAK=TO-PEAK. 14942, 4733, 2256, 15875, 1772,
BEAM 174 - BEAM 4350 BEAM +449 BEAM 606 BEAM .803
(N=M/DEG) (N=M/DEG) (N=-M/DEG) (N~M/DEG) (N-M/DEG)
ME AN ~-183, 30, -48, -125, 161,
HARMONIC -1 126447 —7246 67047 =723 671e/ =70.5 5Q97¢/ ~T73e2 223¢/ =-8G.5
: 2 7971 -58,5 459,/ ~87.3 477,/ ~B88.9 405,/ 8644 1374/ =709
3" 3984/ 48.3 694/ =8046 T4el  Ba4 1944/ 44,7 2414/ 44at
4 5724/ 3045 1654/ 8 834/ =23.8 1144/ 22.8 181e/ =—u4
5 1554/ =16.1 7ol 88,2 444/ 6.8 2641 =25.6 864/ 13.9
6 6241 ~47.8 18,/ 61.2 204/ -59.9 2241 82,1 47./ B0.4
7 260/ 6546 15./ 18.9 8¢/ 39,7 1347 =35.2 40,/ 85.8
8 64l 70,3 b7 81.7 284/ 6749 13.7 -87.1 47./ ~81.8
9 524/ =4140 34,/ =7.0 204/ =57.5 32./ b8 2640/ 4141
10 484/ 83.1 29,/ ~69.4 164/ 48.8 304/ ~60.9 2701 =44.1
11 124/ 61.3 144/ . 444 7ol 3446 9./ 39.1 bel =86.5
12 2947 T1.7 l4¢/ 7745 8o/ ~1146 9./ 6943 - 0./ 63,1
PEAK=TO=PFAK 4841, 2116, 2060, 1979, 1220,
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NASA LANGLEY FLIGHT DATA  AH-16 =——— ' PADS PCM DATA
FLIGHT ND. 096 AIRCRAFT TOTAL WT = 36138, N LOADED €6 X= 5.04 M = 198,5 IN
RUN Nf. 12 8125, LA Y= =00 = -,0
TIME 43120.20 (SEC) = 1.83 = 72.2
AFRODYNAMIC FLIGHT STATE DYNAMIC PRES= 2,89 KPA = 60,4 PSF
STATIC PRES= 100.2 KPA = 2092, PSF
T. AIRSPEED= 135.,0 KT TOTAL TEMP= 296.1 DEG K = 532,9 DEG R
A/C MACH ND=  ,202 STATIC TEMPs 293,7 DEG K = 52B,6 DEG R
BODY ALPHA= =5.0 DEG DENSITY= 1,19 KG/M3 = ,00231 SLUG/FT3
BOOY BETAx  —-,6 DEG DENSITY ALT= 313, M = 1027, FT
SONIC SPEED= 344,1 M/SEC = 1129, FPS
RATE DF CLIMR= 84, M/MIN = 277, FPM
INERTIAL FLIGHT STATE
AXIS €6 LIN VFL €6 LIN ACC HUB LIN VEL HUB LIN ACC  AXIS  ANG PDS ANG RATES ANG ACC
(M/S)  (FPS) (6) (M/S)  (FPS) (G) (DEG)  (RAN/SEC)  {(RAD/SEC2)
X 69417 276.9 -.078 69.17 22649 - 074 ROLL .1 .023 .003
¥ “ T8 =246 .023 “eTh =244 «023 PITCH -3.9 <002 -, 021
7 -64J11 -20.1 -.995 6411 =20.1 -4995 YAW 26646 «001 .022
CONTROL ANGLES MeR. COLL= 13.3 DEG HORIZ FIN= 9,2 DEG
Al=  -.3 DEG TR, COLL=x 2.9 DEG
8l= 5.7 DEG PEDAL POS= 3.4 DEG
ROTOR PARAMETERS . SHAFT ALPHA= =5,0 DEG
HOVER TIP MACHa .66 CONTROL ALPHA= -10,7 DEG
TIP MAX-MACH= .86 DELTA PSI= .6 DEG
TIP MIN-MACH= .46
«9R MAX~MACH= ,80 ENGINE POWER= 6884 KW = 923, HP
+9P MIN-MACH= .39 THRUST FACTOR= J870E+07 N = ,106E+Q07 LB
NASA LANGLEY FLIGHT DATA  AH~16 =--- ROTOR PERFORMANGCE AND LOAOS
FLIGHT NO. 96 MU= .305 TOTAL CQ= .000348 AMB TEMP= 20,5 C = 68,91
V= 135,0 KT MAST CO= ,000317 TEMP U60= 31,7 ¢ = 89,07
RUN NO. 12 CAN TEMP= 28,8 C = 83,90
NZ= - ,995 G OMEGA= 33,927 RAD/SEC
TIME 43120.10 CLP= ,00414 RPM/324% 1,000
RNTOR ANGLES THETA 3/4 (DEG)  AO= 12,2 Alz -6 Bl= 7.9 PEAK~TO-PEAK= 16,0
TEETFR ANG (DEG)  AQ= .2 Alz  =2,5 Ble -1.1 PEAK-TO-PEAK= 5,2
ROTOR LNADS (AMP/PHASE) DRAG BRACE  CHORD 449 CHORD 4803 PITCH LINK TORSION ,449
(N/DEG) (N=M/DEG) (N=-M/DEG) (N/DEG) (N=M/DEG)
MEAN 35986, -1913, -7203. -4389, ~-943,
HARMONIC-1 50374/ ~64.7 1186,/ =665 34447 =6646 4916,/ ~56,9 7084/ —59,5
2 8474/ -2844 3744/ 6.3 1864/ 244 4092,/ -45.6 38447 =45,6
3 4142,/ 2445 10314/ 24,0 327./ 30,3 393,/ =58.0 103,/  =-,9
4 7814/ =94 48le/ -4,6 3134/ -18.4 8744/ 7749 11247 49,0
5 7974/ 63.3 345,/ ~81,2 16447 87,1 486,/ 40,0 93./ 62,0
6 991,/  B.6 559./ 15,9 21241 9.0 38640/ 2044 38,/ 39,4
7 201./ ~44,0 129,/ =21.4 584/ =24.3 79./ 70.8 8./ 10,1
8 237,/ 6342 201s/ 84.5 123,/ 84,8 794/ 48,1 34/ 8649
9 1234/ =22.4 1224/ 50.2 89¢/ 44,7 724/ =24.0 4at o3
10 107,/ ~25.6 155./- 36,3 14447 1641 95,/ -25.7 9.7/ ~1.1
1 100./ 56.2 91,/ 63.4 724/ 58.4 38,/ 13.6 ° 50/ =34.5
12 63,/ -23.6 284/ 20.8 33,/ -1.2 260/ -1247 4o/ -B6.8
PEAK=TO-PEAK 19416, 5819, 2326, 17639, 1858,
BEAM 4174 BEAM ,350 BEAM 4449 REAM 4,606 BEAM ,803
(N=M/DEG} (N=-M/DEG) (N=M/DEG} (N=M/DF3) (N=M/DEG)
ME AN ~104, 57, ~15, -281, 206,
HARMONIC-1 16164/ ~71.2 7104/ -70,9 7024/ -68,9 6304/ ~70,5 2304/ -B5.4
2 9284/ -51.4 477,/ ~B85,2 47941 =89,3 397,/ -88.3 1234/ =67,9
3 47247 33,5 44401 T6.3 724/ 2545 2144/ 4447 2664/ 44,3
4 5844/ 47.2 1540/ 16.6 7047 =1740 10847 40,2 1604/ 11.5
5 158,/ ~11.1 2./ 1l.4 39,/ 7.1 224/ 2.2 8L/ 1046
6 80,/ ~25.6 17./ 53.2 23,7 ~27.4 214/ ~B3.7 314/ =61.1
7 38,/ -50,9 9./ 17.1 1647/ 14.3 807 ~33.7 244/ 6447
8 2804 7247 94/ ~82.3 214/ 7441 bel 8246 260/ 78,2
9 374/ =2247 2L./ =l446 154/ =42,0 19./ 5.0 Be/ 5946
10 49,/ ~74.8 244/ -68.1 1047 -87.3 28,/ -37.8 250/ —22.7
. 11 6./ 83,3 8./ 86.7 3./ 54.9 5./ 77.7 5./ B84
12 364/, -82.6 12,/ 89,4 15./ 86.8 13./ 88.1 9./ =79,1
PEAK=TN=PFAK 5722, 2119, 2086, 1987, 1312,
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TABLE I.- BASIC AIRCRAFT CHARACTERISTICS

Empty weight, N (Tb.) . . . . . . . . . . ... .. ... 28,260 (6354)

Fuel capacity, N (1b.). . . . . . . . . .. e e e e e 7,250 (1630)
Powerplant., . . . . . . . . e e e e e e e e e e Lycoming T53-L-13B
Nominal transmission Timit at 100% rpm, kw (hp) . . .. ... 820 (1100)
Wing:
Airfoil '
Root . . . o . NACA 0030
Tip..... R T T NACA 0024
Semispan (panel on1y%, m éft) ............. 1.09 (3.56)
Area (panels only), m2 (ft2). . . . . .. .. .. .. .. 1.63 (17.6)
Chord: ’
Root, m (ft). . . . . . ... ... ... ... ... . 0.88 (2.89)
Tipom (Ft) o o o v 0 o 0.62 (2.04)
Incidence angle (chord Tine), deg . . . . . . . . . ... . .. 14.0
Leading-edge sweep, deg . . . . . I T T fe.. 15,2
‘Dihedral angle, deg . . . . . .. ... ... ...... . " 0.0
Horizontal tail: :
Airfoil o o o o o oo o inverted Clark Y
Semispan (panel on]y%, m éft) .............. 0.78 (2.54)
Area (panels only), m? (ft2) . .. ... ... ... . . 0.95 (10.2)
Chord:
Root, m (ft) . . ... . . .. ... .. . ... 0.75. (2.45)
Tip,m (ft) . . ... .. ...... e e e e e e e '0.54 (1.78)
Leading-edge sweep, deg . . . . . . . . ... . ... . . « . 19,9
Dihedral angle, deg . . . . . . ... ... ........ " 0.0
Vertical tail:
Airfoil
Root . . . .. ... ... cambered, 14% thick
TIP o e e e e e e e, cambered, 15% thick
Span (above tail boom), m (ft). . . . .. .. ... ... 1.64 (5.38)
Area, me (ft2) . . .. ., ... ... 1.73 (18.6)
Chord: :
Root, m (ft). . . . . ... .. e e e e e e e e e 1.42 (4.67)
Tip, m (ft) . . . .. .. T, 0.69 (2.25)
Leading-edge sweep, deg . . . . ... ... ....... " 50.0
‘ Twist, deg . . . . .. ... ..... e e e e e e e e e nonlinear
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TABLE I.- Concluded

Main rotor:

Number of b1ades . v v v ¢ ¢ ¢ o v o 6 b e e e e e e e e e 2
o 1 -RC-SC2
Radius (R}, m (ft) . . « « v o v v v v o v v v v o 6.706 (22.0)
Chord, m (ft). . v v v v o v v v v v e e e e e e 0.686 (2.25)
TAPEY v v v e w e e e e e e e e e e e e e e e e e e e e S
SOTTAILY « ¢ v v v v o e e e e e e e e e e e e e e e e e . 0.0651
TWiSt, deg + v & v v v v v e e ee e e e e e e e e e e e . -10/R
Flapwise inertia, kg-m2 (slug-ft2) . . . . . . . . .. 2120 (1560)
Lock number . . v v v v 0 et v e e e e e e e e e e e e e e 5.05
Nominal tip speed, m/sec (ft/sec). . . . . .. . .. 227.5 (746.6)
Hub precone angle, deg . . . v ¢« v v v o o« v v 0 o v 0 0. - 2.75
Pitch-flap coupling, deg . . . « . « v ¢« v « ¢ v ¢ o o o . . 0.0
Blade pitch range at .75 R, deg . . . . . . . . . . . -10.5, +39.5
Trim tab:

Width, m (ft) . « v v v ¢« v v v v v v v e e e e e e 0.191 (0.75)

Overhang length, m (ft). . . . . . . . . . . . .. 0.042 (0.138)

Inboard edge . . « v ¢ v v v v e e e e e e e e e e e - 0.761 R
Blade weight, kN (Tb)* . . . . . . . . 1.274 (286.4), 1.255 (282.1)
Blade static center of gravity*

Chordwis@, € v v v & v & & ¢ & & o o o o o o o o o =« 244, 246

Spanwise, R . v v v v v v i e i d e e e e e e .538, .533

Blade measured torsional natural frequency, Hy* . . . 16.7, 17.0

Tail rotor:

Number of blades . & v ¢« v ¢ ¢ v v ¢t o o v v e e e e e e e e e 2
Airfoil ,

0.25 tail=votor radius . . . « & « + « v v v o o . . NACA 0018

Tip ¢ v v v v v v o v v e e e e e e e e e cambered, 8% thick
Radius, M (ft) +» v v v v v o v o o v o v e e e e e e 1.295 (4.25)
Chord, m (ft). . « « v ¢ ¢ v v v v v e v e e e e 0.292 (0.96)
TAPEY v v v e e e e e e e e e e e e e e e e e e e e e e e e 1:1
Solidity « v v v v v e e e e e e e e e e e e e 0.144
Twist, deg . v ¢« v v v v v e e e e e e e e e e e e e e e e e 0.0
Equivalent root cut-out. . . . . . v . . o oo oo oL 0.35 R
Nominal tip speed, m/sec (ft/sec). . . . . . . . .. 227.5 (746.4)
Blade pitch range, deg . . . . . . . .+ « . .. -14.7, +15.3
Hub precone angle, deg . . . . . « « v v ¢ v v o o o oo . . 1
Pitch-flap coupling, deg . . . . . . « . v v o v v v o o o o 30

*Characteristics given for instrumented and uninstrumented blade,
respectively.



TABLE II. -~ COORDINATES OF RC-SC2 AIRFOIL

v X/c yu/c y]/C

0.000 0.00000 0.0000
.002 .00816
.007 .0158 -.0157
.012 .0194 -.0189
.025 .0254 -.0238
.037 .0295 -.0271
.050 .0328 -.0297
.075 .0377 -.0334
.100 .0414 -.0362
.125 .0443 -.0383
.150 . 0466 -.0399
.175 .0484 -.0412
.200 .0500 -.0423
.250 .0522 -.0437
.300 .0537 -.0446
.350 .0546 ~-.0450
.400 .0550 -.0447
.450 . 0547 -.0439
.500 .0538 ~-.0426
.550 .0523 -.0407
.600 .0501 -.0383
.625 .0488 -.0369
.650 .0473 ~.0354
.675 .0457 -.0338
.700 .0439 -.0320
. 725 .0418 -.0300
.750 .0396 -.0280
.775 .0371 -.0258
.800 .0344 -.0234
. 825 .0314 -.0210
.850 .0281 -.0184
.875 . 0245 -.0156
. 900 .0206 -.0128
. 925 .0162 -.0098
.950 .0113 -.0067
.975 .0067 -.0034

1.000 .0021 0.0000




TABLE III.- PADS-PCM DATA SYSTEM CHARACTERISTICS

\ Digital
Parameter System (5 Channel Filter (p)
Accuracy Precision |Frequency-
Aerodynamic Flight State:
dynamic pressure - regular 70 Pa 14 Pa 1 Hz
' , - sensitive 14 Pa 3 Pa —
static pressure - regular 500 Pa 200 Pa —_—
- sensitive 70 Pa 40 Pa
‘angle of attack .10 .180 10 Hz
angle of sideslip .10 .180 10 Hz
tota]ltemperature .06 1
Inertial Flight State: \
roll attitude .50 .369
pitch attitude .50 .180
heading 3.00 720 .
angular rates .01 rad/sec | .044 rad/sec 10 Hz
‘Tongitudinal acceleration .001 g 004 g 10 Hz
Tateral acceleration .001 ¢ .003 g 10 Hz
normal acceleration 005 g .009 ¢ 10 Hz
Control Positions:
lateral servo .10 .040 10 Hz
longitudinal servo .10 .070 10 Hz
collective servo .10 .059 10 Hz
horizontal fin .10 .020 10 Hz
pedal position .160 .070 10 Hz
tail-rotor collective .10 .070 10 Hz
Rotor/Engine Parameters:
main-rotor speed - regular 5% .23% ——
- sensitive 1% .05% ——
main-rotor azimuth 10 22.50 —_—
engine torque pressure 3 kPa 1.3 kPa S
fuel quantity 60 N 40 N —_—

Notes: a - accuracy of analog signal before digitization

b - frequency at 3 db roll1-off for constant. delay, 4 pole Bessel Filters
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TABLE IV.- CHARACTERISTICS OF ROTOR-DATA SENSORS AND CHANNELS

(a)

Maximum

Data reduction paramaters

(b)

Parameter | Analog system |Digital channel| final-data my Am2x105 AVO- APO
accuracy precision error (1/mV)  KmV/count-C) | (mv/C) (N-m/C)

Bs .10 .110 .30 .102 13.4 -.009 -
0 .10 250 .80 .45 14.0 -.006 —
Y — 1.41° .39 — _ - —_
Fdb 70 N 546. N 1.4kN -5430.0 N 9.2 -.016 —_
Fp] 36 N 123.4 N .31 kN 1244. N | 7.8 -.009 -
Mp17 _ 48.5 N-m | .12 KN-m 397. N-m| 9.5 -.011 7.5
Mb35 _ 27.0 Nem .07 kN-m 348, Nem|  12.6 -.009 7.3
Mbas _ 26.9 N-m 07 kN-m | 215, Nem| 10.3 -.012 6.9
Mpg1 _ 19.9 N-m 05 kNem | 201. Nem| 7.1 -.008 5.5
Mbso - 18.4 N-m | .05 kN-m 122. N-m 12.0 -.018 22.0
Megs — 135.1 N-m | .34 Kem | 1820, Neml 6.0 | -.005 | 2.9
Mcso —_ 52.4 N-m .13 kN-m 1630. N-m 2.7 -.003 87.5
Mt45 — 15.8 N-m .04 kN-m 320. N-m| 3.9 -.004 | 0.2
Q 112 N-m 124. N-m .32 kN-m | 620.N-m|  16.9  |-.024 | __
Tp — .40¢ 1.00C — — — _
Tee _ .49¢ 1.00C — — — —
Notes: (a) conservative accuracy bound for absolute value of single digital-data value

(b) constants used in the data-reduction eq

uations of r

Af = (my (Amp 8 + AVj)) ATge + APOAT,

eference 7.




TABLE V.- TEST POINT/TEST CONDITION CATALOG

Flight condition Test Point u v CL'
(F1ight no.-run no.) (knots)

Hover 92-2 0 0 0.0043

93-43 0 0 0.0039

94-2 0 0 0.0043

95-2 0 0 0.0042

-32% 0 0 0.0040

96-2 0 0 0.0043

Level flight ' 93-3 0.176 77 0.0043

-5 .218 96 0.0045

-6 .241 106 0.0043

-9 .303 133 0.0042

-10* .330 144 0.0045

94-3 .168 74 0.0051

‘ -4 .182 80 0.0051

-5 .208 92 0.0051

-6 .225 98 0.0051

-7 247 109 0.0052

-8 .268 118 0.0051

-9 .296 130 0.0052

-10 .316 138 0.0051

-11 .345 151 0.0053

96-3 147 65 0.0043

-4 .148 66 0.0042

-5 .165 73 0.0043

-7 .208 92 0.0043

~8 .227 101 0.0043

-9 .246 109 0.0043

-11 .290 129 0.0045

-12 .305 135 0.0041

Climb 92-35 .232 101 0.0046

-37 .234 102 0.0045

-39 .231 101 0.0045

Descent 92-36 .235 104 0.0045

-38 .229 102 0.0045

-40 .249 110 0.0049

Right turn 92-28 .246 109 0.0057

-29 .243 108 0.0063

95-16 .249 112 0.0068

~17 241 109 0.0072

'*Multiple data sets




TABLE V.- TEST POINT/TEST CONDITION CATALOG (Concluded)

Flight condition Test Point U ) CL'
v (F1ight no.-run no.) { (knots)
Left turn 92-13 242 107 0.0053
-14 244 108 0.0059
-17 240 . 107 0.0080
-33 244 108 0.0065
95-14 .244 110 0.0070
Pull-up : 92-22 .252 112 0.0061
-23 , 247 110 0.0065
-25 .246 109 0.0057
=27 243 109 0.0070
93-30* .266 118 0.0074

*MuTtiple data sets
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Figure 1.- Aircraft schematic and conventions used to define senses of
axes, angles, and accelerations.
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(a) Vehicle with RC-SC2 blades.

Figure 3. - Flight test vehicle.
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(e) Beamwise peak-to-peak rotor loads.
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(f) Chordwise peak-to-peak rotor loads.
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(b) Rotor torque and torsional Toads.
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