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1.0 INTRODUCTION

The AGM-86B and the AGM-109 Air-Launched Cruise Missile (ALCM) weapons
systems were the competitors in a flight test program to determine which of the systems
would enter final production for the U.S. Air Force. The AGM-86B is manu factured by
The Boeing Company (TBC), and the AGM-109 is built by the General Dynamics
Corporation (GDC). Both of the ALCM systems are powered by F107 engines
manufactured by the Williams Research Corporation (WRC), The F107-WR-101 engine is
used in the AGM-86B, and the F107-WR-102 engine is used in the AGM-109.

The competitive tlight tests were to be conducted at the Air Force Flight Test
Center (AFFTC) using the Center’s data acquisition and data reduction systems, The
F107 engines were calibrated at the Naval Air Propulsion Center (NAPC), and the missile
inlets were calibfated at the Arnold Engineering Development Center (AEDC). Since
several techniques were proposed for calculating inflight net thrust during the
competitive flight test program, pretest thrust uncertainties of the different thrust during
the competitive flight test program, pretest thrust uncertainties of the different thrust
calculation methods were estimated to provide the information required for selection of
the primary and backup inflight thrust calculation techniques for each missile system.
These estimates also quantify the thrust data error that can be expected. The
methodology for the uncertainty analyses was based on Ref, 1.

2.0 DISCUSSION

Engine inflight net thrust was determined during flight performance evaluation tests
of the AGM-86B and the AGM-109 ALCM systems using calculation procedures which
were dependent upon measurements obtained with the missile and engine flight test
measurement systems and upon separate ground test calibrations of the engines and the
missile inlet air induction systems, Each flight engine was calibrated at the NAPC to
determine engine airflow and gross thrust as functions of measured engine parameters.
The flight instrumentation used to obtain the engine parameters during the engine
calibration is listed in Table 1; the instrumentation station locations and the scope of the
overall measurement systems are shown in Figs. 1 and 2., respectively.

Preflight-test missile inlet pressure recovery calibration data were obtained for each
ALCM system from fullscale missile wind tunnel tests conducted in the AEDC's
Propulsion Wind Tunnel (16T) (Refs. 2 and 3).
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2.1 ALCM DATA ACQUISITION, TRANSMISSION,
PROCESSING, AND REDUCTION

The missile data acquisitiori/transmission system converts the sensor signals to a
pulse code modulated format and telemeters the data to ground and airborne stations
(Fig, 2). Each missile data system has two Pulse Code Modulations (PCM), oné used
primarily for engine data and the other primarily for guidance and air frame data,

Data processing and reduction responsibilities were shared by the missile contractors
and the AFFTC. Information concerning the measurement system probable errors was
obtained from the missile systems contractors (Refs, 4 and 3) and the AFFTC. The flow
of information required to accomplish the inflight net thrust analysis is illustrated in Fig.
3. The responsibility of the AEDC was to assimilate the measurement systems error
information and to process this information using the methodology of Ref. | to estimate

" the measurement systems uncertainties,

2.2 MEASUREMENT UNCERTAINTIES

2.2.1 Methodology

The mecasurement uncertainty methodology utilized herein is outlined in Ref. I,
wherein measurement errors are the differences between the measurements and the true
value defined by the National Bureau of Standards (NBS). Uncertainty (U) is the
maximum error which might reasonably be expected. The uncertainty includes two types
of measurement errors (i.e., fixed and random errors). The component of the uncertainty
estimate that represents random error is called precision. Precision is derived tfrom the
standard deviation of repeated measurements as shown in Fig. 4, The fixed error
component of the uncertainty estimate is called bias. Bias error levels are generally
derived by engineering judgement and provide an upper limit of the fixed error. Bias is
categorized into five classes: (1) large known biases, (2) small known biases, (3) large
unknown biases, and small unknown biases which may have (4) unknown sign () or (5)
known sign. Some bias errors van be eliminated through calibrations. proper installation
techniques, and environmental control. The remaining errors representative of controlled
processes were analyzed. Errors incurred from improper installation. equipment failure.
telemetry dropouts, etc., were not considered.

The method for combining elemental measurement erross-is to first determine the
bias limit (B) and precision index (S) from the root-sum-squared (RSS) values of the
elemental biases (b) and precisions (s), and then to apply the uncertainty formula (Ref.
1)} to the combined bias limits and precision indices as illustrated in Fig. 5.
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In the uncertainty formula

U= (B meas T FQ5 Smeas}

the bias limit, B, represents an upper limit, and the precision index, 8, is weighted by
tgs, which is the 95th percentile point of the two-tailed Student’s *“t™ distribution, (The
t value is a function of the number of degrecs of freedom used in calculating S. The
number of degrees of freedom is the size of the sample, and when the number of samples
is 30 and above, tgg = 2. Using the uncertainty formula to combine the fixed and
random errors provides an uncertainty estimate that defihes an interval about the
measurement which encompasses the true value, A praphic example of this is shown in
Fig. 6, To obtain the measurement uncertainty of a system one must accomplish the
following tasks:

1. Determine the eclemental bias and precision errors for the calibration,
measuring, data acquisition, and data reduction processes.

2. Combine elemental bias and precision errors into system total bias and
total precision error components.

3. Combine system bias and precision into an uncertainty estimate.
2.2.2 Procedural Example

Elemental error information of the AGM-86B and AGM-109 measurement systems
(including data transmission and data reduction systems) was obtained from the
respective ALCM contractors and AFFTC and analyzed at the AEDC. Block diagrams
were made of each measurement system, and the elemental error sources were listed. A
typical block diagram of the exhaust gas temperature measurement system is shown in
Fig. 7. The system elemental errors shown for the EGT measurement are defined as
follows:

b, = bias error of the thermocouple wire from the manufacturers’ chemical
composition tolerances = =0.75 percent, full scale.

s, = precision error of the thermocouple wire = 0 percent. *

b, = bias error of the signal conditioner from 0.1-percent nonlinearity,
0.1-percent power supply variations, and 0.3-percent cold junction
temperature coefficient = +0.33 percent, full scale.
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82 =
b3 =

53 =

Sg =
b 6 =
5g =

The tclemetered and on-ground data processing errors (by. bg, sy, Sg) are assumed
negligible because the data are transmitted in a digital format and the word size of the
data processing equipment is greater than the transmitted data word size. Bias crrors by,
b,, and bg cancel out because the same sensors and signal conditioners were used during
the engine calibration as are being used during the flight test. Therefore, these three bias

precision error of the signal conditioner from nonrepcatability of
tedundant calibrations = 20.25 percent, full scale.

bias error of pulke code modulation (PCM) system from
manufacturers’ specification tolerances = +0.25 percent, full scalc.

precision error of PCM system from manufacturers’ specification
tolerances = £0.08 pcreent, full scale.

bias error of digital telemetry receiver recording onto magnetic tape
= 0 percent,

precision error of digital telemetry receiver recording onto magnetic
tape = O percent.

bias error of digital preprocessor system recording onto magnetic tape
= 0 percent.

precision error of digital preprocessor system recording onto magnetic
tape = 0 percent.

hias error of digital tape conversion to engineering units from linear
approximation of calibration curve = +0.75 percent, full scale,

precision error of digital tape conversion to engineering units = 0
percent.

errors were not included in the system uncertainty estimate.

A measurement svstem uncertainty estimate is determined using the uncertainty
formula (Ref. 1) and the individual bias limits and precision indices as previously

outlined.

The above methodology was applied to each measurement system required for
in-flight net thrust determination for both the AGM-86B and AGM-109 ALCM systems.

The resultant measurement system uncertainties are presented in Table 2.
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2.3 ENGINE CALIBRATIONS

The engines were calibrated at the NAPC for engine airflow and gross thrust at the
simulated flight conditions shown in Table 3. The engine calibrations consisted of
obtaining steady-state data at discrete power settings at each flight condition and
correlating engine performance data from facility-measured and engine-measured
parameters. '

A data uncertainty analysis was provided by the NAPC for each engine calibrated at
that facility. These analyses were based on the Ref, 1 methodology and included
uncertainty estimates of engine corrected airflow, WAC, and each of the five calculated
gross thrust calibration parameters, i.e., FGP, CV8M, CV8E, CVBA, and FGC.

At the time of this study, the only NAPC engine calibration data and uncerfainty
estimates available were from the first two -101 flight engine calibration tests (§/N’s 330
and 331). Therefore, these estimates were also used for the -102 engine., The
NAPC-provided engine calibration data uncertainty estimates are presented in graphical
form in Fig. 8.

24 MISSILE INLET CALIBRATIONS

Prior to the ALCM competitive flight test program, full-scale model tests were
conducted at the AEDC (Refs. 2 and 3) to assess both the AGM-86B and AGM-109 inlet
performance, These tests indicate that the inlet ram recovery was predominantly a
function of corrected inlet airflow for both ALCM systems. For ram recovery (ETAR),
the uncertainty estimate based on measurement uncertainty estimates from Refs, 2 and 3
and the error propagation methodology cutlined in Ref. 1 was calculated to be

Ugptar = £0.15 percent

This value was used in the flight test uncertainty analysis for both ALCM systems,
25 FLIGHT TEST DATA UNCERTAINTIES
2,5.1 Error Propagation Methodology

Engine nct thrust cannot be measured directly during flight. More basic parameters
such as rotor speeds, fuel flow, temperatures, and pressures are directly measured, and
through correlation with engine and inlet calibration data obtained in an altitude test
facility, in-flight net thrust is derived. Errors which exist in the measured parameters
during flight are propagated through the governing net thrust equations.
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A schematic representation of the error propagation technique is presented in Fig. 9.
The primary components in the analysis are the influence coefficient (IC) computer
program and the flight test engine performance (EP) computer program.

The IC program is a standard AEDC computer program for error propagation
utilizing the procedures and guidelines outlined in Ref. 1. The IC program handles a
maximum of 40 indcpendent and 30 dependent variables,

The IC program is operated in fwo modes. One mode (influence mode) is used to
obtain influcnce coefficients indicating the level of dependence of the calculated
parameter on the independent parameters used in its calculation. This information is used
as an analysis tool to estimate the partial derivative of the dependent variables by
determining the effect of a one-percent change in each independent variable on the
selected dependent variable. The influence coefficient matrices at the five flight
conditions investigated are presented in Appendixes B and C for the AGM-86B and
AGM-109 thrust calculations, respectively. The sccond mede (error mode} is used to
determine the estimated errors (uncertainty) in the calculated parameter from estimated
errors of the independent parameters.

Errors in the independent parameters are accepted by the IC program in the form of
symmetrical bias (B) and precision (S) errors. The IC program uses separate Taylor’s
series expansions to operate on the bias and precision errors to propagate the errors into
the final calculated (dependent) parameter.

For this investigation, the estimated errors in measured flight parameters and engine
calibration results were propagated into estimates of uncertainty of net thrust at five
specific flight conditions for both ALCM systems. The propagation of bias and precision
ervors of parameters Xy, Xz,. . ., X, in a calculated parameter y, i.c.,

y=f{xl,x2,...xn)

approximated by a Taylor’s series expansion (Ref, 1) is

) %
B, -#{[0y o (B, ) + [ovimnp 0, )] - - ayias) (Bx“)]z}

and

s, - i{E& y/a %)) (5*1)12  foyrxy) Seg) P [0y %) (sx“)]g}’('

10
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where the partial derivatives dy/dx; are referred to as the uncertainty influence
coefficients (estiinated by exercising the IC program in the influence coefficient mode)
and the products [(3y/9x;) (BX;)] and [(3y/dx;) (Sx;)] are the error contributions of the
system components to the bias and precision errors of y, respectively (i.e., elemental bias
and precision errors). The total uncertainty in net thrust (or other selected dependent
parameter) is then calculated as

U = £(B, + tysS))

where tg; = 2 because the degrees of freedom for this analysis are greater than 30 (Ref. 1).

Both modes of the IC program require z specific set of equations for each ALCM
system which mathematically describes the relationships between the dependent and the
independent parameters. These specific equations are provided within the EP program.
The EP program is used to generate the base data set for each f{light condition
investigated and serves as the engine model during error propagation.

The information required by the IC and EP programs for error propagation is shown
in Fig. 9. The EP program requires engine and inlet calibration test results and engine
characteristic constants to supplement the basic engine performance equations. The
gquations used in the EP program are based on flight test equations (Refs. 6 and 7). The
EP program also requires nominal values for measured engine parameters at each flight
condition; these are obtained from the engine math model. The IC program, when
operated in the error mode, requires estimates not anly of the bias and precision errors
of measured flight parameters, but also of engine and inlet calibration data,

Although the engi\ne and inlet calibration data errors consisted of the combined bias
and precision errors obtained in the ground test facility, these combined errors are
treated as fixed bias errors (precision error equal to zero) for inputs into the flight test
uncertainty analysis. Thus the bias error of the calibration data in the flight test analyses
is equivalent to the total error-of the ground test data; i.e.,

(B"i) Flight Test (U"i)Ground Test = (Bxi + t955x; ) Ground Test

where x; is a calibration parameter.
25.2 Computer Program Inputs
Flight Conditions

The flight conditions at which uncertainties in engine net thrust were investigated
are listed in Table 4 for both ALCM systems. Flight condition one was chosen to provide

11
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comparisons between the two systems while conditions two through five were chosen by

the respective contractors. All flight conditions chosen are representative of conditions
expected during a typical flight test mission.

Engine Math Models

-

Nominal vzlues of some of the input parameters supplied to the EP program were
determined for all flight conditions from the engine math models supplied by the engine
manufacturer (WRC)., Math models designated No. CD 22951-2 and No. CD 23700-2
(Refs. &8 and 9) were utilized for the AGM-86B and the AGM-109 systems, respectively.
The math mode! parameters used as inputs to the EP program are listed in Table 5.

Engine Characteristic Constants

Calculations of engine performance parameters by the EP program require nominal
values for certain cngine characteristic constants such as combustion efficiency and
turbine efficiency. A listing of the required constants and the values used is presented in
Table 6.

Estimated Bias and Precision Elemental Errors

Errors in measured flight parameters and engine calibration data were estimated as
described in the sections on measurement uncertainties and engine calibration. These
errors are presented in Table 2 and Fig. 8 and were input to the 1C program during
operation in the error mode,

Engine/Inlet Calibration Results

The engine and inlet calibration results used in the EP program to calculate in-flight
engine performance are presented in Table 7. The results were supplied in the form of
polynamial equations; for example, corrected engine airflow (WAC) was supplied as a
quadratic cquation in terms of the corrected fan speed (N1C).

25.3 Computer Program Qutputs

The computer outputs for both ALCM systems consisted of baseline data. influence
coefficients, bias error, precision error, and total uncertainty estimates for each thrust
calculation method (as well as free-stream velocity and engine airflow) at each flight

condition. .

12
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3.0 RESULTS

The primary results of the uncertainty analysis of in-flight net thrust are presented in
Tables 8 and 9 for both the AGM-86B and the AGM-109 ALCM’s. Included in Tables 8
and 9 are estimates of net thrust uncertainty for each of the five proposed thrust
calculation methods, i.e., FGP, CV8M, CV8E, CV8A, and FGC, at each selected flight
condition (Table 4). The bias error and precision error components as well as the total
uncertainty estitnaies of net thrust are presented. Uncertainty estimates of free-stream
velocity and engine airflow are also presented in Tables 8 and 9.

3.1 AGM-8G6B ALCM

For the AGM-86B, the total uncertainty estimates (Table 8) using the FGP, CV8M,
and FGC methods were consistently lower than those using the CVBE and CV8A
methods. The total uncertainty estimates using the FGP, CV8M and FGC methods were
within 0.3 percent agreement for all AGM-86B flight conditions, whereas the CV8E and
CV8A methods deviated an additional +1.5 percent. The ranges of total uncertainty
estimates using all five calculation methods for each of the flight conditions were as
follows:

AGM-86E Ranpge of U
Flight Condition, (All Methods),

Altitude, ft/Mach No. + percent
1,000/0.65 5.4 to 6.6
500/0.50 5.0 to 6.3
500/0.65 3.8 to 4.6
8,000/0.55 6.4 to 8.0
8,000/0. 65 4.9 to 5.6

The total uncertainty estimate of in-flight thrust, as discussed above, can be
interpreted as the uncertainty of a calculated net thrust value for a single data point as
measured and processed with flight test measurement and data systems. However, these
data are generally obtained at near steady-state conditions over a period of several
{approximately 100) seconds, and the approximately 200 single data points taken during
the most stable segment (30 to 40 sec) are averaged to obtain one performance
evaluation data point. Since approximately 200 single data points are averaged, the
in-flight thrust precision error will be reduced by the factor 1;\/';%. Therefore, the
estimated precision error of a performance evaluation data point is greaily reduced and,
in fact, becomes negligible relative to the estimated bias error,

13
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For the AGM-86B ALCM, the estimated bias errors of in-flight net thrust (Table 8),
which can be assumed to approximate the total uncertainty for a flight data point, have
the following ranges for the diffcrent flight conditions:

AGM-86B
Flight Condition, Range of B,
Altitude, ft/Mach Ko. + percent
1,000/0.65 4.6 to 6.0
500/0.50 4.2 to 5.8
500/0.65 3.0 to 4.2
8,000/0,55 5.0 to 7.4
8,000/0.65 4.0 to 5.1

On the basis of estimated bias errors only, net thrust calculation by the FGP,
CV3M, and FGC methods again consistently provides lower uncertainiy estimates than
the CV8E and CV8A methods.

Free-stream velocity total uncertainty estimates varied from 0.8 percent at 1,000
ft/Mach 0.65 and 500 ft/Mach 0.5 to *1,4 percent at 8,000 ft/Mach 0.55. Bias error
estimates for the same conditions varied from £0.6 percent to xl1.1 percent, respectively.

Engine airflow total uncertainty estimates varied from £1,7 percent at 300 ft/Mach
0.65 to +2.6 percent at 8,000 ft/Mach 0.55. Bias error estimates for the same conditions
varied from 1.5 percent to £2.4 percent, respectively.

[n addition to providing relative uncertainty information for selection of the primary
and backup methods for calculating net thrust, this analysis indicates the major
contribufors to these uncertainties, The error contributions to the AGM-86B uncertainty
estimates of engine airflow and cngine net thrust as calculated by the FGP, CV8&M, and
FGC methods for the 1,000 ft/Mach 0.65 condition are presented in Tables 10 and [ 1,
The major contributors to in-flight engine airflow and net thrust uncertainties are the
engine calibration data uncertainties. For in-flight engine airflow the bias error of the
airflow calibration coefficient (CWACQ) is -1.5 percent (approximately three times as large
as the next largest contributor) compared to a total airflow uncertainty estimate of +2.0
percent. The elemental bias error of the gross thrust parameter calibration coefficient
(CFGP} is +3,7 percent compared to the total net thrust uncertainty of +5.7 percent,
Similar errors are noted for net thrust calculation by the CVEM and FGC methods. The
influence of the engine airflow error contribumion to net thrust uncertainty should also be
noted. For example. for net thrust calculation by the FGP method, the bias error of the
airflow calibration coefficicnt is 1.8 percent. It is evident also from Tabkes 10 and 11
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that other significant contributors to airflow and net thrust bias error estimates are the
free-stream temperature, TO, static pressure, PSO, and differential pressure, DELPO. The
major contributors to the precision error estimates are the exhaust nozzle total pressures
P6 and P16,

3.2 AGM-109 ALCM

The primary rcsul{s of the uncertainty analysis for the AGM-109 ALCM are
presented in Table 9. As was noted for the AGM-86B, the total uncertainty estimates
provided by the FGP, CV8M, and FGC net thrust calculation methods were consistently
lower than estimates provided by the CVS8E and CV8A methods. However, for the
AGM-109, the estimates based on the FGC method were consistently lower than the FGP
and CV8M methods, The net thrust total uncertainty estimates from the five thrust
calculation procedures at each selected AGM-109 flight condition {Table 4) were as
follows:

AGM-109 Range of U
Flight Condition, (All Methods),

Alcitude, ft/Mach No. + percent
1,000/0.65 (PLA = 0.6) 5.6 to 7.0
1,000/0.65 )PLA = 1.5) 4,7 to 5.9
1,000/0,75 3.7 to 4.9
8,000/0.65 5.8 to 6.9
8,000/0.75 4.8 to 5.9

The estimated bias errors of AGM-109 in-flight net thrust {(Table 9}, which, as with
the AGM-86B, can be assumed to approximate the total uncertainty for a flight data
point, have the following ranges for the different flight cenditions:

ACM-109

Flight Condition, Range of B,
Altitude, ft/Mach No. + percent
1,000/0,65 (PLA = 0.6) 4.6 to 6.1
1,000/0.65 (PLA = 1.5) 3.8 to 5.2
1,000/0.75 3.0 to 4.3
8,000/0.65 4.8 to 6.0
8,000/0.75 4,0 to 5.2
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On the basis of estimated bias crrors only, net thrust calculations by the FGP,
CVBM, and FGC methods are again scen to provide consistently lower uncertainty
estimates than the CVBE and CV8A methods, with the FGC method consistently
providing the lowest estimates.

Free-stream velocity total uncertainty estimates varied from #0.6 percent at 1,000
ft/Mach 0.75 to *0.9 percent at 8,000 ft/Mach 0.65. Bias error estimates ranged from
(.5 percent to 0,8 percent,.

Enginc airflow total uncertainty estimates varied from +1.5 percent at 1,000 ft/Mach
0.75 to £2.2 perccnt at 8,000 ft/Mach 0.75. Bias error estimates ranged from 1.3
percent to £1,9 percent,

Error contributions to the AGM-109 uncertainty estimates of engine airflow and
engine net thrust as calculated by the FGP, CV8M, and FGC methods for the 1,000
ft/Mach 0.65 (PLA = 0.6) flight condition are presented in Tables 12 and 13. As was the
case with the AGM-86B, the major contributors to the AGM-109 in-flight engine airflow
and net thrust uncertaintics are the engine calibration data uncertainties, For in-flight
engine airflow, the bias error of the airflow calibration coefficient (CWAC) is -1.4 percent
compared to a total airflow uncertainty of *1.9 percent. The clemental bias error of the
gross thrust parameter calibration coefficient is +3.7 percent compared to the total net
thrust uncertainty estimate of +6.0 percent. Similar errors arc noted for the CV8M and
FGC net thrust calculation methods. The AGM-109 engine airflow calibration biss error
has, as for the AGM-86B, a significant effect on net thrust. For example, for the FGP
thrust calculation method. the airflow calibration coefficient bias error is +2,1 percent.
Other major contributors to airflow and net thrust bias error estimates are the frec-stream
total temperature, TO, and differentiul pressure, DELPO. exhaust nozzle exit static
pressure, PSBNE, and exhaust nozzle total pressures, P6 and P16. The major contributors
to the precision error estimates are the high-pressuré rotor speed, N2, engine fusl flow,
and the exhaust nozzle total pressurcs. P6 and P16.

3.3 AGM-86B/AGM-109 UNCERTAINTY ANALYSIS COMPARISON

A common flight condition (1,000 ft/Mach 0.65) for each of the ALCM systems was
arbitrarily selected to provide a direct comparison of uncertainty estimates of engine net
thrust, free-stream velocity, and engine airflow. This comparison is presented in Table 14.
The uncertainty estimates for freestream velocity and engine airflow for the two ALCM
systems are within 0.1 percentage point agreement. For net thrust uncertainty, the
AGM-86B estimates are 0.3 to 0.4 percentage points lower than the corresponding
AGM-109 estimates for each thrust calculation method except the FGC method, where
the AGM-109 method is 0.2 percentage points Jower. The lowest estimated net thrust

16



AEDC-TR-81-2

uncertainty for the AGM-86B for this flight condition was provided by the CV8M

method (5.4 percent); the lowest for the AGM-109 was provided by the FGC method
(¥5.6 percent).

4.0 CONCLUSIONS AND RECOMMENDATIONS

Several conclusions concerning the preflight-test estimates of ALCM in-flight net
thrust uncertainties were rcached as a result of this study. These conclusions were
instrumental in the pre-flight-test selection of the primary and backup thrust calculation
methods to be used during the competitive flight test program, Some of the conclusions
are presented below along with recommendations for follow-on analyses.

CONCLUSIONS

1. The results of this study supported each of the ALCM systems contractors’
pretest choices of primary thrust calculation method (i.e., CVEBM for the
AGM-86B and FGC for the AGM-109),

2. The FGP thrust calculation was selected as the principal backup method for
each ALCM contractor and was programmed into the AFFTC flight test data
reduction programs. :

3, The inflight engine airflow and net thrust uncertainties are predominantly
comprised of bias-type errors. The major cause of the large bias errors is the
engine airflow and gross thrust calibration data uncertainties. The engine
airflow calibration uncertainty estimate also has a substantial influence on the
net thrust calculations.

4, Only bias errors of engine instrumentation used in the calculation of net thrust
which are common to both the calibration test and flight test can be neglected.

5. Based on the common flight conditions for the AGM-86B and the AGM-109,
the total uncertainty estimates of free-stream velocity, engine airflow, and net
thrust {using each contractor’s primary method) agreed within 0.2 percentage
points. Therefore, although the magnitudes of the uncertainiy estimates for
engine airflow (on the order of #2 percent) and net thrust (on the order of =5
percent) may be considered large, the uncertainty levels of the two systems are
comparable. Also, the major contributions to these uncertainty estimates (the
engine calibration uncertainties) are common to beoth the AGM-86B and the
AGM-109 systems since all engine calibration tests were conducted at the
NAPC., Although the absolute inflight engine airflow and net thrust
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uncertainties may be large for each system, the relative uncertainty between the
two systems is much smaller. Thercfore, on the basis of this uncertainty
analysis, comparison of AGM-86B and AGM-109 flight test performance
evaluation data should be valid.

RECOMMENDATIONS

1. A post-flight-test net thrust uncertainty analysis should be conducted on the
basis of flight test results.

2. Since the major contributors to the net thrust uncertainty estimates are
the engine calibration wuncertainties, emphasis should be placed on
obtaining the highest possible degree of accuracy in all futurc engine
calibrations.
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Table 1. Engine |nstrumentation
a. AGM-86B Development Test Instrumentation Kit {DTIK} Instrumentation

Number of
Nomenclature Sensors Parameter

P16 {1l) 2 Bypass duct discharge pressure

p3(1) 1 Compressor discharge pressure

p6 (1) 3 LP turbine discharge pressure

716{2) 2 Bypass duct discharge temperature

16 {3) 3 LP turbine discharge temperature

rcDpPx (2) 1 Temperature of the compressor discharge
pressure transducer

rFm{2) 1 Fuel temperature at the engine flowmeter

TTEPX (2) 1 Temperature of the LP turbine exhaust
pressure transducer

wrE (4) 1 Engine fuel flowmeter

N1(4) 1 LP rotor speed

N2 (4) 1 HP rotor speed

{1)These engine-mounted transducers produce a frequency output
signal at the DTIK harness connector,

{2)These externally excited resistance temperature devices
produce an output signal at the DTIK harness connector.

{3)These three thermocouple signals are conditioned with an
engine-mounted thermocouple amplifier which averages the
signals and produces two 0- to 5-volt output signals
{(a full range and an expanded range) at the DTIK harness
connector.

(4)These frequency output signals are amplified through an

engine-mounted signal conditioner which produces freguency
output signals at the DTIK harness connector.
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Table 1. Continued

b. AGM-109 DTIK Instrumentation

Number of
| Nomenclature Sensors Parameter
p3 (1) 1 Compressor discharge pressure
76 (2} 3 LP turbine discharge temperature
TrM(3) 1 Fuel temperature at the engine
flowmeter
TCDPX (3) 1 Temperature of the compressor
discharge pressure transducer
WFE (4) 1 Engine fuel flowmeter
N1 (4) 1 LP rotor speed
Nz f(4) 1 HF rotor speed

(1)These engine-mounted transducers produce a millivolt output
signal at the DTIK harness connector.

(2) These three thermocouple signals are conditioned with an
engine-mounted thermocouple amplifier which averages the
eignals and produces two 0- to S5-volt cutput signals
{a full range and an expanded range) at the DTIK harness

connector.

(3)These externally excited resistance temperature devices
produce an cutput signal at the DTIX harness connector.

(4} These frequency output signals are amplified through an
engine-mounted signal conditicner which produces frequency
output signals at the DTIK harness connector.
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Table 1. Concluded
¢. AGM-109 Performance Instrumentation

Number of
Nomenclature Sensors Parameter
ple6 (1) 8 Bypass duct dischatge pressure
pe (1) - 12 Turbine discharge pressure
PsBNE (1) 4 External nozzle exit static pressure
TCDPX (2) 1 Temperature of the compressor discharge
pressure transducer

(1) These pressures were manifolded {one for each Pl6, P6, PSENE) to
a GDC-furnished differential pressure transducer,

{2)This externally-excited resistance temperature device (flight-type)
produced an output signal at the harness connector.
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Table 2. Flight Measurement Systems Estimated Measurement Uncertainties

1841003y

8E

a. AGM-86b
. . Praclsion Bias, Degrees Uncertainty, Measuring
arameter Index, S, B, % of U, & System Romarks
Frecdom ' Range
Low-pressure Rotor 5 17 to a i \
speed, NL, rpm 5-7 3.0 31 14.0 37,000 Tesointion of PCR besmuucs to
- be: L1 ct = 3¢ precision
High-pressure Rotor 94 to P
Speed, N2, rpm 31.3 3.2 31 66.0 64.000 error.
Fuel Flow, WF, gpm 0.005 0.003 31 0.013 2:;1325 s
hypass Duct Diacharge
Pressure, P16, psia 0.047 0.010 31 0.100 0 to 36
LP Turbine i ;
Pres:Er;mPETs;s.::qe 0.047 0.01v 31 0.100 0 to le Tuel temperature and transducer
r case temperature measurement
Compressor Liseharge crrors are included in the flow
Pressure, D3, psia 0.39 0.09 31 0.87 0 to 300 :nd gl_:'essure measurement QRCer -
alnties.
kxhaust Gas Temper- 4.9 4.75 31 14.6 —iugogo
ature, T6&, 9F !
1.1 3.0 31 3.2 108 0
“x_ass Duct Discnarge . =65 to
Tepmperatdroe, Tié, Uf‘ L.e7 3.2 31 3.3 400
Talel Alr Total -100 to Probe sition error included f
Temperature, T2, ©OF ¢.33 2.67 il 3.4 220 T2, Psl:x,J and DELPG, oo o
Inlet Static Pressure 0 Lo
PSI, psf ’ 1.8 15.4 i1 19.0 2,000
Inlet Total minus ot
Static Pressure, DELPC ; o
Sea 1.0 8.4 31 10.4 1,000
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Table 2. Concluded

b. AGM-109
. . Degrees . Measuring
Precision Hias, Uncertainty,
Parameter Index, 8, * B, # e of u, System Remarks
reasdom Rahge:
Low-pressure Rotor 22.7 7.0 3 53 68 to Speed errors mainly due to
Spced, N1, rpm " : 1 -0 37,000 Tesolution of PCM assessed
to be: *1 ct = 3o precision
Hiyh-prossure Rotor 89 to exrar.
SPEEd, Nz. pm 29.0 8.9 31 67.0 54'000 -
el F1 F a0 0.125 to
Fue ow, WE, gpm 0.0045 0.401 31 0.01 1.25 Fuel temperaturo and pressure
- transducer case temperature
Bypass Duct Discharge measuroment errors are included
Prossure, P16, psia 0-045 .11 n 0.20 0 to 40 in the flow and pressure measure-
) ment uncertainties.
LP Turbine Discharge
Pressure, P&, psia 0.045 8.1l il 0.20 0 to 40
Nozzle Exit Static 0.0018 a Static pressure measurement
Pressurc, PSBNE, psia . .11 i1 0.11 7 te 15 error included to cbtain
Campressor Discharge absolute pressure level for
Qupre T ; Pl6, F6, a SINE.
Pressure, P3, psia ¢.31 2.1 1 3.1 0 to 300 ’ » and B
Exhaust Gas Temper- =100
ature, T6, OF 4.7 1.9 31 11.3 ;1[?905'“
Engine Inlet Air =322 te
Temperature, T2, 9F 0.1 1.3 3L 2.1 215
Inlet Cavity Static 302 to
Pressurc, DSI, psk 1.8 12.2 31 15.9 2,304
Inlet Total minus Probe position error included
Static Pressure, DELPO, 0.72 7.6 31 9.1 0 to 1,440 for TO, PSI, and DELPO.
psl
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Table 3. Simulated Flight Conditions for NAPC Engine Calibrations

Altitude, ft Mach Number
1,000 0.50
1,000 0.65

15,000 0.65
15,000 0.80
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Table 4. -Flight Conditions Investigated for Preflight
Uncertainty Estimates

Flight Mach Ambient Power Bleed, WEL ,
Condition Vehicle Altitude, Number , | Temperature, Lever Angle,| Percent of
Designation System H, ft MO TS0, °OR PLA, volts Bypass Flow

1 AGM-86B 1,000 0.65 545 0.5 0.6
2 500 0.50 547 0.37 0.6
3 500 0.65 547 3.04 0.5
4 8,000 0.55 520 -0,50 0.6
5 8,000 0.65 520 1.96 0.6
1 AGM-109 1,000 0.65 545 ¢.5 0.6
2 1,000 0.65 545 1.5 0
3 1,000 0.75 545 3.5 ]
4 8,000 0.65 520 1.0 ]
5 8,000 0.75 520 2.65 0
NOTE: Power extraction for both systems at all flight conditions was 4.0 hp (HPX).
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Table 5. EP Program Input Parameters from Math Models

Math Model Inputs Source
H Flight Condition
MO Flight Condition
PLA Flight Condition
WBL Flight Condition
HPX Flight Condition
LHV Engine Specification

Math Model Outputs (Inputs to Flight Calculation

Program)
PS50 P3 WBL
DELPO P6 WE
TC P16 N1
T6 N2
T16
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Table 6. Engine Characteristic Constants

Syvmbol Value Description

ETAB 0.99 Combustion Efficiency

ETAT 0.860 Turbine Efficiency

BLOSS 1.030 Burner Loss Ratio (P3/P4)

MFP4 1.679 High-pressure Turbine Flow Parameter
A6 27.24 in.?2 Turbine Discharge Area at Mixing Plane
Al6 17.60 in.?2 Bypass Duct Area at Mixing Plane

AB 32.08 in.? Engine Exhaust Nozzle Exit Area

CDPQ1 -0.05114

CDPQ2 0.005621 1bf/1bm ft2 g Constants in PO-PSO Correction Equation
CDPQ3 6.200 x 10~5 £t2/1bf

XNZ 1.0 g Acceleration factor

GWT 2,100 1bm Vehicle gross weight-

XKTR 0.92 Temperature recovery factor

Z-1gd1-003v
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Table 7. EP Program Inputs from Engine and Inlet Calibration Data"

Vehicle Eng{-ia:llen;rratlenc?let g:ﬁ;:é::ig? AD al a2 Bl B2
System Paramgters, X,¥
AGM-B6B WAC N1C -1.18% 4.666x10~4 -2.593x10-10 - -
ETAR WAC 0.9876 | 2.551x10-3 -1.525x10-4 - -
FCP N2C 6.442 | -2.463x10"% 2.883x10~? - -
CVEBM NPR 0.9758 | -3.095x10~4 1.385x1073 - -
CVBE NPR 0.9426 | 2,720x1073 1.687x10-2 - -
Y CV8a NPR,RPR 0.8072 | 2.573x10-2 2,575x10~3 1.393 [-8.336x10"2
AGM~109 WAC N1C -1,185 4,666x10"4 -2.593x10-10 - -
ETAR WAC 0.8536 | 2.924x10"2 -1,675x10"3 - -
FGP N2C 6.442 | -2,463x10~4 2.883x10-9 - -
cvsM NER 0.9758 | -3.095x10~4 1,385x103 - -
CVSE NPR 0.9426 | 2.720x10-3 1,687x10-2 - -
CV8A NPR,RPR 0.8072 | 2.573x10-2 2.575x10-3 1.393 |-B.336x10"2
Y FGC NPR,RPR -998.0 812.7 -91.82 711.6 |-420.4

*General Form: Z = Ay + A1X + Ajx2 + B1Y + Boy2

Z-1841-0Q3av
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Table 8. AGM-86B In-Flight Engine Parameter Uncertainty Estimates
a. 1,000 ft/Mach No. 0.65

Precision Index, S Bias, B Uncertainty, U
Parameter* 7 +
Designation Percent of Degrees o Percent of (B + tgy S),
Reading Freedom Reading percent
VO 0.08 >30 0.66 0.81
WA 0.10 1.75 1.94
FN(1) 0.57 4.59 5.73
FN(2) 0.26 4.85 5.36
FN(3) 0.26 6.03 6.55
FN(4) 0.30 5.63 6.23
FN(5) 0.61 \ 4.55 5.76
*FN(1) = FGP Method
FN(2) = CV8M Method
FN(3) = CVBE Method
FN(4) = CV8A Method
FN(5) = FGC Method

Z1g8~H1-0a3v
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Table 8. Continued
b. 500 ft/Mach No. 0.5

Precision Index, S Bias, B Uncertainty, U
*
D2:§a§§5$gn Percent of Degrees of Percent of (B + tgs 8),
£ Reading Freedom Reading percent
VO 0.13 >30 1.06 1.31°
WA 0.11 1.94 2,15
FN(1) 0.53 4.19 5.25
FN(2) 0.25 4.49 4.99
FN(3) 0.25 5.80 6.30
FN{(4) 0.28 5.09 5.65
FN(5) 0.53 Y 4.20 5.27
*FN(1l) = FGP Method
FN(2) = CV8M Method
FN(3) = CVBE Method
FN(4) = CV8A Method
FN(5) = FGC Method

& 1851003y
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Table 8. Continued
c. 500 ft/Mach No. 0.65

Precision Index, S Bias, B Uncertainty, U
Parameter¥*
Designation Percent of Dcgrees of Percent of +(B + tgs 8),
Reading Freedom Reading percent
VO 0.08 >30 0.63 0.78
WA 0.10 1.52 1.71
FN(1) 0.49 3.41 4,38
FN(2) 0.19 3.52 3.89
FN(3) 0.19 4.20 4.59
FN(4) 0.22 3.94 4,39
FN(5) 0.37 \ 3.01 3.76
*FN(1) = FGP Method
FN(2) = CVBM Method
FN{(3) = CVBE Method
FN(4) = CV8A Method

FN(5)

FGC Method

£ 18410403y
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Table 8. Continued

d. 8,000 ft/Mach No. 0.55

Precision Index, S Bias, B Uncertainty, U
Parameter*
Designation Percent of Degrees of Percent of t{B + tgg S),
Reading Freedom Reading percent
Vo 0.14 >30 1.12 1.39
WA 0.12 2.39 2.64
FN(1) 0.56 9.25 6.37
FN{2) 0.30 6.01 6.62
FN(3) 0.30 7.39 7.99
FN(4) 0.33 6.70 7.36
FN(5) 0,69 * 5.12 6.51
*FN(1) = FGP Method
FN(2) = CV8M Method
FN(3) = CVBE Method
FN(4) = CV8BA Method
FN(D) = FGC Method

Z-18-41-0a3av
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Table 8. Concluded
e. 8,000 ft/Mach No. 0.65

Parameter* Precision Index, S Bias, B Uncertainty, U
Designation Percent of Degrees of Percont of (B + tgg S),
Reading Freedom Reading percent
———— —_— |
VO 0.10 >30 0.81 1.01
WA 0.12 1.93 2.17
FN(1) 0.50 4.16 5.15
FN(2) 0.22 4.44 4 .88
FN(3) 0.22 5.11 5.55
FN{(4) 0.26 4.94 5.45
FN(5) 0.47 v 4.00 4.94
*FN(1l) = FGP Method
FN(2) = CVBM Method
FN(3) = CVS8E Method
FN(4) = CV8A Method
FN(5) = FGC Method

Zlg-d1L-0a3y
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Table 9. AGM-109 In-Flight Engine Parameter Uncertainty Estimates
a. 1,000 ft/Mach No. 0.656

T LgY1-0a3v

Precision lndex, S Bias, B Uncertainty, U
Parameter*
Designation Percent of Degrees of Percent of (B + tgg 8),
| Reading Freedom Reading percent
VO 0.06 >30 0.62 0.75
WA 0.11 1.66 1.89
FN(1) 0.52 4.94 5.98
FN(2) 0.53 4.97 6.04
FN(3) 0.41 6.13 6.95
FN(4) 0.37 5.73 6.48
FN(5) 0.54 Y 4,57 5.65
¥*FN(1) = FGP Method
FN(2) = CVBM Method
FN(3) = CVBE Method
FN(4) = CVBA Method

FN(5) FGC Method
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Tabhle 9. Continued
b. 1,000 ft/Mach No. 0.65

Precision Index, S Bias, B Uncertainty, U
Parameter¥
Designation Percent of Degrees of Percent of *(B + tgg S),
Reading Freedom Reading percent
VO 0.06 >30 0.62 0.75
WA 0.11 1.57 1.79
FN(1) 0.47 4. 37 5.32
FN(2) 0.47 4.27 0.22
FN(3) 0.36 5.18 5.90
FN(4) 0.33 4.86 5.52
FN(5) 0.44 Y 3.85 4,73
*FN(1) = FGP Method
FN{2) = CV8M Method
FN(3) = CV8E Method
FN(4) = CV8A Method
FN(5) = FGC Method

81003y
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Table 9. Continued

c. 1,000 ft/Mach No. 0.75

Precision Index, S Bias, B Uncertainty, U
Paramcter*
Designation Percent of Degrees of Percent of +(B + tgg 8),
_ Reading Freedom Reading percent
VO 0.05 >30 0.51 0.62
WA 0.10 1.30 1.50
FN(1) 0.44 3.84 4.71
FN(2) 0.39 4.04 4 .83
FN(3) 0.29 4,20 4,78
FN(4) 0.28 4,29 4,86
FN(5) 0.34 v 3.01 3.69
*FN(Ll) = FGP Method
FN{2) = CV8M Method
FN(3) = CV8E Method
FN(4) = CV8A Method

FN(5)

FGC Method

184 1-003v
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Table 9. Continued
d. 8,000 ft/Mach No. 0.65

Precision Index, S Bias, B Uncertainty, U
Parameter*®
Designation Percent of Degrees of Percent of t(B + tgg 8S),
Reading Freedom Reading - percent
e
Vo 0.08 >30 0.77 0.92
WA 0.13 1.82 2.07
FN(1) 0.46 4.80 5.73
FN(2) 0.46 5.14 6.26
FN(3) 0.43 6.01 6.87
FN(4) 0.38 5.93 6.70
FN(5) 0.50 \j 4.80 5.79
*FN(1) = FGP Method
FN(2) = CVBM Method
FN(3) = CV8E Method
FN(4) = CV8A Method
FN{(5) = FGC Method

&igu1oqay
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Table 9. Concluded
e. 8,000 ft/Mach No. 0.75

FN(5)

Precision Index, 8 Bias, B Uncertainty, U
Parameter*
Designation Percent of Degrees of Percent of +(B + tgs 8),
Reading Freedom Reading percent
— —_—  — —— —— —  ———— —————————— —————— — - |
VO 0.06 >30 0.60 0.74
WA 0.12 1.93 2.17
FN(1) 0.45 4,66 5.56
FN(2) 0.50 4. 28 5.27
FN(3) 0.37 5.18 5.91
FN(4) 0.34 5.11 5.79
FN(5) 0.40 | | 3.98 4.77
*FN(1) = FGP Method
FN(Z2) = CVBM Method
FN(3) = CVBE Method
FN(4) = CVBA Method

FGC Method

Z-18-d1-0a3v
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Table 10. AGM-868 System Contributions to the Uncertainty of Engine Airflow

Flight Condition: 1000 £t/0.65 M/0.5 VDC
Parameter Bias Precision
aWaA WA
X, [——— X Bx.] [——— X Sx.]
[ 1] 3xi i 3xi i
CWAC -1,54 -
PSO 0.56 0.07
TO -0,47 -0.06
DELPO 0.32 0.03
CETAR 0.15 -
N1 0.01 0.02
*Total Bias (B), **Total
+1.75 Percent Precision, (8)
+0.10 Percent

Total Uncertainty:ﬂB + 25) = +1.95 percent

* N 2
B =+ z [g‘;:A X Bxl]
i=1l i
* % N 2
S =+ \/.E [% X Sxi]
i=1 i

where WA = engine airflow
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Table 11. AGM-86B System Contributions to the Uncertainty of Engine
MNet Thrust

a. Gross Thrust Parameter Method [FN{1)]

Flight Condition: 1000 ft/0.65 M/0.5 VDC
Bias Precision
PaiiTﬁter SFN (1) x Bx ] [agﬂ(lj X Sx ]
1 9X., i oX., i
i i
CFGP 3.70 -
TO -1.89 -0.25
CWAC ‘ 1.78 -
PSO 0.60 0.07
CETAR 0.41 -
DELPO 0.27 -0.03
Nl -0.01 0.51
Total Bilias (B), Total
+4.59 Percent Precision, (8)
+0.57 Percent

Total Uncertainty+(B + 28) = +5.73 percent
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Table 11. Continued

b. CV8M Method [FN{2)]

AEDC-TR-81-2

Flight Condition:

1000 £t/0.65 M/0.5 VIC

+4.B5 Percent

Bias Precision
] e | e
i i
CCvaM 4.66 -
CWAC -1.06 -
TO -0.57 -0.08
PSO -0.40 -0.05
DELPO -0.39 -0.04
T16 0.23 0.08
CETAR 0.10 0.09
T6 <|0.10] -
P6 <|0.10{ 0.16
P16 <|0.10} 0.11
P3 <{0.10] 0.07
N1 <|0.10]| <|0.02]|
WF - <|0.02]|
Total Bias (B), Total

Precision (S),
+0.26 Percent

57

Total Uncertainty*(B + 2S) = 45.36 percent
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. Table 11. Concluded
¢. Corrected Gross Thrust Method [FN(5)]

Flight Condition: 1000 ft/0.65 M/0.5 VDC
Bias Precision
PafiTiter [QEE(S) x Bx ] [EEE(S, X Sx ]
i IX. i x, i
i i
TO 0.27 0.04
PS5O ~-1.84 -0.22
DELPO -1.14 -0.12
CWAC 1.74 -
Nl -0,01 -0.03
CETAR -0.24 -
P6 0.10 0.47
P16 0.086 0.29
CFGC , -3.58
Total Bias (B}, Total
+4.55 Percent Precision (8},
+0.61 Percent

Total Uncertainty+(B + 2S) = +5.76 percent
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Table 12. AGM-109 System Contributions to the Uncertainty of Engine Airflow

Flight Condition: 1000 ft/0.65 M/0.5 VDC
Parameter Bias Precision
WA WA
[xi] [3x. X Bxi]. [Bx. X Sxi]
i i
CWAC -1.45 -
TO -0.58 -0.03 -
PSOQ 0.45 0.07
DELPO 0.2B 0.03
CETAR 0.15 -
N1l 0.03 0.08
Total Bias (B), Total
+1.66 Percent Precision (8),
+0.11 Percent

Total Uncertainty+(B + 2S) = +1.89 percent
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Table 13. AGM-109 System Contributions to the Uncertainty of Engine
Net Thrust

a. Gross Thrust Parameter Method [FN{1)]

Flight Condition: 1000 ft/0.65 M/0.5 VDC
Bias Preciszion
Par:meter [g@ﬂ(l) B 3FN(1) S ]
[*:] 3%, % BXy ax, X 5%
i i
CFGP 3.74 -
™0 -2.39 ~0.13
CWAC 2.07 -
P50 0.47 0,07
CETAR 0.42 -
DELPO 0,24 0.02
N2 0.15 0.48
N1 -0.04 -0.12
Total Bias (B), Total
+4.94 Percent Precision (8),
+0.52 Percent

Total Uncertainty+(B + 28) = +5.98 percent
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Table 13. Continued
b. CV8M Method [FN(2}]

AEDC-TR-B1-2

Flight Condition: 1000 £t/0.65 M/0.5 VDC
PR Em@ ]| BEG ]
i axi i axi i
CCVBM 4,68 -
PS8NE -1.19 <|0.02]
CWAC -0.81 -~
PSO’ 0.54 0.08
DELPO 0.41 -0.04
P6 0.35 0.14
P16 0.26 0.11
P3 ¢.22 0.05
TO 0.18 <|0.02|
CETAR <[0.10] -
T6 <|o0.10] -0.11
N1 <|o.10] 0.05
WF - 0.48
Total Bias (B), Total
+4,97 Percent Precision (8S),
1+0.53 Percent

Total Uncertainty+(B + 28) =

61

+6.04 percent
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Table 13. Concluded
¢. Corrected Gross Thrust Method [FN (5)]

Flight Condition: .1000 Ft/0.65 M/O.? vDC
Parameter aFthias g;;?;?lon
[xi] [EEE X Bxi] [53; X Sxi]
CFGC -3.62 -
CWAC l.62 -
PS8NE -1.53 -0.03
P6 1.09 0.44
DELPO 0.96 -0.09
P16 0.67 0.28
PSC 0,35 -0.05
TO 0.33 0.17
ETAR ~-0.21 -
N1 -0.03 -0.09
Total Bias (B), Total
+4.57 Percent Precision (8),
+#0.54 Percent

Total Uncertainty+(B + 28) =

62

+5.65 percent
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Table 14. Comparison of AGM-86B and AGM-109 Uncertainty Estimates

Calculation _
Method AGM-86B AGM-109
FN(IL)
B, percent 4.6 4.9
5, percent 0.6 g.5
U, percent 5.8 6.0
FN(2)
B, percent 4.8 5.0
S, percent 0.3 0.5
U, percent 5.4 6.0
FN{3)
B, percent 6.0 6.1
5, percent 0.3 0.4
U, percent 6.6 7.0
FN{4)
B, percent 5.6 5.7
S5, percent 0.3 0.4
U, percent 6.2 6.5
FN(5)
B, percent 4.6 4.6
S, percent 0.6 0.5
U, percent 5.8 5.6
vo
B, percent 0.7 0.6
S, percent 0.1 0.1
U, percent 0.9 0.8
WA
B, percent 1.8 1.7
S, percent 0.1 0.1
U, percent 2.0 1.9
FN{l) = FGP Method FN(2) = CVBM Method
FN{3) = CVBE Method FN({4) = CVBA Method
FN(5) = FGC Method
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APPENDIX A
GENERAL ENGINE PERFORMANCE EQUATIONS

Engine net thrust is calculated in flight by the equation

FN = FG - (WA) (VO)/gc

Engine airflow is depcndent upon engine calibration data as follows:

' WA = (WAC)L P2 __518.67 ,
14.696 T2

where the corrected airflow, WAC, is obtained from engine calibration data as a function of
corrected low-pressure rotor (fan) speed, N1C;i.e.,

WAC = I (NIC)

Freestream velocity, VO, is calculated from the measured free-stream total temperature,
TO, static pressure, P§, and differential pressure, DELPO, where DELPO = PO - PSO.
Functionally,

VO = [ (P50, DELPO, TO)

Five different calculation procedures were proposed for the calculation of engine gross
thrust: each of these methods is dependent upon engine calibration data as described below.

Method 1 — Gross thrust parameter (FGP):
FGP = {FG/[{Aa} (PAMBY | 1} (1/RPR)

where PAMB = PSO for the AGM-86B, PAMB = PSBNE for the AGM-109, and RPR is the
inlet ram pressurc ratio (RPR = P2/PAMB).

The gross thrust parameter is obtained from the engine calibration data as a function of
vorrected high-pressure rotor speed, N2C,ie.,

FGP = f (N2C)

Method 2 — Mass-weighted, dual-stream {(no mixing) nozzle velocity coefficient
{CV8M):

CV8M = FG/MV8MI

where MVBMI1 is the ideul nozzle exit momentum calculated from f{light test
instrumentation measurements and engine airflow. CV8M is obtained from the engine
calibration data as a function of the mass-weighted nozzle pressure ratio, RPRM; i.e.,
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CVaM = f (NPRM)

Method 3 — Mass-weighted, single-stream (total mixing) nozzle velocity coefficient

(CVBE):
CV8E = FG/MV8EI

where MVBEI is the ideal nozzle exit momentum which is calculated from flight test
instrumentation measurements and engine airflow, and CV8E is obtained from engine
calibration data as a function of the mass-weighted nozzle pressure ratio, NPRM; i.e.,

CVSE = f (NPRM)

Method 4 — Area-weighted, single-stream (total mixing) nozzle velocity coefficient
(CVBA):

CVBA = FG.-MV8AI

where MVBALI is the ideal nozzle exit momentum which is calculated from flight test

instrumentation measurements and engine airflow, and CV8A is obtained from engine
calibration data as a function of the area-weighted nozzle pressure ratio, NPRA, and inlet
ram pressure ratio, RPR:ie.,

CV8A - [ (NPHA, RPR)

Method 5§ — Corrected gross thrust (FGC):

where FGC is obtained from engine calibration data as a function of the area-weighted
nozzle pressure ratio, NPRA, and ram pressure ratio, RPR;i.e.,

I'GC = f (NPRA, RPR)
Engine inlet total temperature, T2, is assumed equivalent to the in-flight measured
freestream total temperature, TO:i.e., '
T2 =TO

Engine inlet total pressure, P2, is calculated in flight as a function of the measured
free-stream properties, TO, PSO, DELPO, and an inlet ram recovery, ETAR, obtained from
previously conducted air vehicle wind tunnel tests; i.e.,

P2 = £ (TO, P50, DYLPO, ETAR)
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APPENDIX B
INFLUENCE COEFFICIENTS FOR THE AGM-86B THRUST CALCULATIONS

The influence cocfficient printout presents the percent change in the dependent
parameter for a l-percent increasc in the independent parameter. Note that a negative sign
indicates a decreuse in the dependent parameter for 1 1-percent increase in the independent
parameter. The net thrust (FN) and gross thrust (FG) calculations by the various methods
are identified by suffixes as follows:

Suffix Calculation Method
1 FGP Method
M CV8M Method
E CVSE -Method
A CV8A Method
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LI Y XY
0.ybl?
“G.gbd9

21841003V



69

DAle 7= 9=-18

ARD, INC.

AERC DIVISION
A SVERDRUP CORPORATION COMPANY
ENGINE TEST FACILLIYY
ARNULD ALIR FORCE -STATION, TENN

TEST CELL.

TEST ARTICLF,
TEST ARTICLE &#N,

LINDEP I

T10
PBU -
PTIODB0
ChAC1
CwAC1
CwicC3
ANl
CETAR]
CETARZ
CETAR)
A
CEGPL
CFGP2
CrGP3
XN2
CCVaNL
CCYaN2
CCvakl
Po

Plb
LA

16

116
ETAT
P
BLUSS
MEP4
WF
CCYIE)
CCYREZ
CCVEE)
CCvaay .
CCvanz
CCviaAl
CCVany
CCVEAS
Ab

L]

™Q

201
103
m
204
105
d0é
07
208
209
210
211
212
213
114
215
216
237

- 248

219
110
231
122
]
124
225
226
127
218
229
430
23}
12
213
14
235
16
17
438

PRUJECT NUMBER,

-INFLUENCE CGRFFICIENT

1.0100
1,0100¢
1.,0100
1.0100
1,0100
1.0100
1.0100Q
h.0100
1.0140
1.0100
.0100
1.0100
1.¢100
1.6100
1.01490
1.0100
1.0100
1.0100
1.90100
1.01u0
1,0100
1.0100
1,0100
1,0100
1.0100
1.,0100
1.0100
1.ul00
1,0100
1.0100
1.0100
1.0100
1.0100
l.0l00
b.0100
1.0100
1.0100
1,0100

AGMB6-B

vao
251
0. 4988
-0, 44%%
0,441
0,G000
0,0000
0,0000
o.0000
0,0000
b,0000
9.0000
0.0000
0,0000
0,0000
0.0000
0.0000
Q,0000
0.0000
0.0000
0.0000
e. U000
¢.0000
¢.0000
0,.04000
0,0000
0, 0000
09,0000
0,.00G¢
0,0000
0.0900
0,0000¢
n, 0000
0,0000
0,0000
0,0uup
0,u0u0
o,0000
a,0000Q
0,00u0

TEST DATE., O~ 0= 0 U HRS
COMP DATE. 7= 9=79 1320 KRS
CUMP FUN, LFF LINE
PRUGRANM,
WA FNL FNH FRE
257 12e 327 328
~1.0313 -3,097) “1,1289 «1.1348
o,B4l} 09,9275 =0,4928 =0,482}
¢,156%9 a,071¢ =0,2301 =0,2290
=0,l080 v, 0859 ~0.0785 =0,0791
1.115% -U,8890 0.9108 0.6L65
=0,0183 0,0130 =0,0118 =0,0119
1,0828 =0.8629 0.70870 0,792%
0,9%u3 1.6337 a.7198 9,7249
U, 0278 0.0740 0.0202 0.0204
=0, 0181 «0,0402 =0,0132 =0,01)3
0,0000 1,7672 u,0000 0,0000
0.,00v0 12,6797 -0,0000 0,0000
n,00u0  =27,310% 0,0000 0,0000
90,0000 18,0572 0,0000 0.0000
0,0000 5.9848 0.0000 0.0000
0,0000 0.0000 1.7814 0.0000
0.0000 09,0000 «0,0010 0,0000,
0,0000 0,0000 0,0080 0,0000
0.0000 0,1000 n,8251 0.h453
a,0000 u.0000 0.6272 0.8072
02,0000 0.0000 =0.0049 =$.0049
0.0000 0.0000 0.3482 0.4714
0.0000 0.0000 0.4116 6,30719
04,0000 0.00049 =0,0564 =0.054b
90,0000 90,0000 0,241% 06,2134
20,0000 0,0000 ~0.2393 =0,2319
4.0000 04000 G.2670 0.2%500
Q,0000 0.9000 0,0110 0,0141
0.0000 0,0000 0.0000 1.7498
09,0004 ¢c.0000 ¢.0000 0.0090
90,0000 0,0000 0.0000 60,0100
0,0000 0,0000 Qa.3000 0,0000
0,0000 0,J000 0,0000 0,0000
0,u000 0,0000 0.0000 0,0000
0,0000 v, 0000 0,0000 0,0000
u,0000 G.Quoo 0,00c00 ¢,0000
u.00u0 c.ongy 0.0000 0.00G0
0,00u0 0.0000 0.0000 0,0000

TEST, 0001
Te81 o001
ENA FGl
3a9 20695
=1.4047 -2.4387
=0, 3813 0,6958
=-u,2087 0.3042
-0,1074 0,018
b.1103 -0,01848
=0,0162 0,0003
11,0774 =), 0182
0,5492 1.,9202
p,0240 0,0%40
=0,01586 «0,035)
0,0000 1,0000
49,0000 7.,1751
09,0000 ~19,4%4%
¢.0000 10,2161
9.0000 5.084d
Q.9000 0.0004
0.0000 09,0000
d4.0000 9,09000
0,964 0.0000
0,6100 Q.6000
=0, 0057 0,000
0.6928 0. 0000
0,1990 0.0a00
0.0009 0.0000
0,00600 ¢,0000
0,0000 0,0000
0,0000 0.0000
0.0115 0.0000
00,0000 ¢.0000
Q,.U000 a.0uQo
0,0000 0.0000
1,5695 0.0000
(U111 0.0000
o.9l37 0,Q009
0,3209 0,0000
=0,2268 0,0000
0.1179 ¢,0000
=0,11084 ¢, 0000

DATA PGINT,

(F1t Cond 2:

FGr

F1 Y]
=0,6720
=0,i074
00,1326
»u,09L3
0.9432
«0,0138
0,915%
0.8373
0.0214%
*D.01%3
0,00uUp
0,.0000
0,.0000
0, 0000
040000
U.5961
~0.0008
0.0045
0. 4568
0.3547
=0.0027
B.1909
“0.2339
$0.0319
0.13b6
-0.1353
Q.1540
0.0063
0.0000
Q.u0on
&,.,0000
0,0000
0.0000
0.000¢
0.0000
0.0000
¢.Qugdo
©¢.0000

500 ft/Mach 0.50)

FGE
290
=0,8754
=0.1017
0,131
0,006
0.946)
0,014
0,9106
0,8401
0,03216
=0,0154
0,00d0
0,0uGd
0.0000
0,0000
0.6000
9.0000
09,0000
0,0000
4,145
0,488
»0,0020
0,266E
09,1738
={.0309
0,130
=0,L312
0,1439
0.0060
0,9482
9.00%51
0,0057
a,0000
o,0000
@,0000
¢,0000
0,0000
0.0000
a,0000

FGA
Jid
~1.0281
=f,3335
0.1443
-w0, 3077
1.1Ld0
=0,0163
1,0799
a,9105%
04,0257
=0.0107
0.0000
0.0000
0.0000
0,049400
a.0av0
9.00uC
90,0000
Q.u0on
P.5299
0.3452
=8.,0032
0,.3920
a,114e
a.0000
0,0000
a,0000
0.u000
0,0080
0.0000
0.0Q00
a,00v00
0,88Bu
0.0501
Q. 0QHY
0.1813
=-0,1202
0,0687
=0,0670

Z-18-41-0a3y



DL

DATE T= S=719

ARG, INMC,

AEDC DIVISIOR
A SYERDRUFP CORPQRATION COMPANY
ENGINE TEST FaCLLITY
—ARNOLD AJR FORCE STATION, TEsN

TEST CELL.

TEET ARIICLE.
TEST ARTICLE &/N,

PRUJEL 4 WUMBER,

INFLUENCE GCEFFICIENT

110
PEO
FI0ODBD
- CWACL
ChaC2
CWACS
Xn]
CETAR)
CETAR2
CLTAR]
AR
CrGP1
CFGP2
CFGP]
w2
ccveng
CCVYRNZ
CCYEM)
Pé

4%
WBL

I8

Tie
ETAT
Pl
BLO3S
»FP4
L1
ccveEl
CCVBE2
CCVBE]
CCVYBAL
CCvVaA2
CCyaal
CCVaAg
CLVaAS
Ab

Alb

1ThO

201
02
203

- 204 .

ans
206
201
08
209
210
21
212
211
214
13
116
"7
1e
19
120
121
232
123
224
2%
26
27
228
229
1319
211
232
13
a3
235
236
237
an

PER

L+01400
1.0400
1.0100¢
l.0100
1.0100
1.0100
1.0100
1.0100
1.0100
1.0100
1,u0100
1.0100
1.0100
1.0100
1.0000
1.,0100
1.0100
1.0100
1.0500
1.0100
1.0140
10100
101G
1.0100
1.0100
T+0100
1.0100
T«01u0
L.0100
1.0100
1.0100
1.0L00
1.0100
L0100
1.0100
1.0100
1.0100
1.0100

AGM86-B

YD
251
0,4988
-0, 4153
0,.4164
Q.,0008
09,0000
g.,0000
0,0000
v, 0000
0.0000
0,0000
G.0004
0,.0000
0.0000
0,.0000
0.0000
0.0000Q
0.0c00
0.0000
0.,0000
0.0000
0,0000
0.0060
0.0000
D.0000
09,0000
0,0000
0,0000
9.0000
9,0000
0,0000
90,0000
v, 0000
¢.0000
0.0G0Y
0.0000
0.us00
0.9000
9.0000

TEST DPA1E. Q= 0= D ¢ HRS
COMP DATE., 7= 9«79 1020 HRS
COMP PuUN, OFF LINE
PROGRAN,
WA FN1 ENM FAE
257 336 327 2@
*1,0245% =3,7T001 =1,1111 *1.1234
00,7330 D.,8302 =0.2408 =0.250)
0.2470 v, 1827 =0,2031 -0.1992
=y, U952 D.0910 =0,0656 =0, 0060
1.1038 -l,0138 0,7301 60,7433
=0,0174 0,0159 -0,0115 -0,0117
1.068R =0.9818 Q.7070 0.7199
a,9911 2.2054 P.655AR 0.,6676
0.9302 0.0672 0.0200 0,0204
-0,021) =0.0475 =0 .0)41 «0.0144
0.0000 1,873F 0,0000 0.0000
90,0000 10,4925 0.0000 0.0000
0,0000 «23,2926 0.0000 0,0u00
0,0000 15.9041 0,0000 90,0000
0,.0D00 8,6740 0,0000 0.0000
0¢.0000 9.0000 L1.B864 e,0000
00,0000 0.0000 -0,0013 0.0000
0, 0000 ¢,0000 0.0127 0.0000
0,0000 0,0900 0.,6884 0.5454
¢,0000 90,0000 0.46321 0.598)
. 0000 2.0900 =-0,0048 -0,0049
§.0900 0.0000 0.3023 ¢.513)
0.0000 0.0000¢ 0.4087 60,3010
0.0000 0,0000 =0.,0707 =-0,0872
0,0000 v.0000 0.7984 0.2032
0.0000 0.0000 -0,1937 ~0.2813
0,06Q00 0.0000 0.3292 0.31324
0.0000 9.0000 0.0142 0.0161
0,c000 ¢,0000 0.0000 1.6484
0,0000 a,c000 00,0060 0.0117
0,0000 0.0000 a.0000 0.0159
0,0000 0.9000 a.0000 0.000D
9.0000 00,0000 o.0000 0.0000
0.0000 09,0000 0,0004 a,0000
Q.u000 9.0000 0.0000 0.0000
0,0000 9.0000 9.n000 0.0000
0.voud 0.0uv00 0.0000 0,0000
0.0a0d 0.00046 00,0000 0,.0000

DATA POLMNI.

(F1t Cond 3:

TESI. DUcl
TEST 001
FHA FG1
329 265

=1,4506 ~2.2178
-9,0909 0,5920
=G.1771 0, 4080
=y,006S 9.0021
1,0969 -D,0234
=0,0172 0,0004
1.0622 -, 0227
0, 7579 1,0374
0,0233 0.049%
«0,0164 w$,03187
0.0000 1,0000
0.0000 5.584%
0,0000 ~12,3979
0.0090 98,4652
0,0000 4,6172
09,0000 8.0400
0.0000 09,0000
0.0000 0.0000
0.7622 0.000u
0.4865 0.0000
=0.0059 0.0000
0,7440 v.0000
20,2080 0,0000
0,0000 0,0000
0,0000 0,0000
90,0000 00,0000
0.0000 0,0000
0,0149 0,.0000
G.0000 0,0000
0.0900 06,0000
0.000) 0,0Q00
1.6597 00,0000
0,1152 0.0000
0.0251 0.0000
0,3791 0,0000
=0.3001 0.0000
0, 1814 0,0000
-0, 3418 ¢.0000

FGM
sl
=-0,8398
0.6239
¢.2024
nQ,0RL)
0,9047
-0,0142
0.4701
0,8123%
0.0248
=0 0375
G.DoO0D
0.0000
0.0000
0.0000
0.004Y
a,99)9
=0.0007
D.R0EE
0.3559
0.2401
-0.0028
v.2041
0.2178
*0.0374
0,159
=0,1575
041753
Q.0078
¢.0000
00009
0.,0000
0.,0000
C.0u0e
0.,000¢
0.0000
0.0000
0.000UC
0.000C

500 ft/Mach 0.65)

FGE
299
-0,8467
90,0220
0,2040
-0,0819 -
0.9116
0,014
p. U878
0.8106
0,0250
-0,0176
¢,0000
0,0000
0.0009Q
0.0000
0.0000
- 90,0000
0.0000
0.0000Q
0.2907
0.3190
=0,0026
60,1736
64,1608
=0,0358
0,1540
-0,1500
0,1665
0,0096
0,96%3
0.0083
0.008%
0.0000
0.0000
0.0000
0.0000
0.0¢00
¢.0uGe
0,0000

FGA
L3I0
1,020
Q.i0b}
U, Zlot
e TTT
1,1000
=0,017]
1.065)
0, 883¢
0,0205
-0, 0187
o,uBa0
Q.,uu0g
0,0000
B,0000
0.00400
0,00604q
0.0000
0.0000
0.40%%
0.2%49
=g,0v3l
U, 3980
v il
o.daca
2,0000
0,0000
90,0000
Q.,u079
0,0000
V0000
0, 000v
pD.uB32
0.vtl])
0,ulidé
0.2918
=(,1597
0.07%2
wD.GT0%

Z-18-d1-203v



IL

OATE T-

ARD, INC,.

=79

AECC D1V1SiON
A SVERDRUP COFPURATION CONPANY
ENGINE ILST FACILITY
-ARMULD AJR FORCE STATION, TENK

TEST CELL.
TEST APLICLE.
TEST ARTICLE &/N.

PHUJECT NUMBER,

IMLUERCE COEFFICLENT

TIO
54
P10D50
ChaCl
CHACZ
Chic}
KNL
CETARL
CETAR2
CETAR]
1]
CFGPL.
CroPi
CFGP3
XN2
CCVEAL
CCTiMN2
CCYEND
ré

Fis

L1 17

T6

T16
EIATY
)
HLOBS
HER4
L1
CCVIEL
cCviEz
CCVEES
CCYiAL
CCYBAZ
CCYRA)
CCYUAS
CCYRAS
A&

Alb

1ThQ

2ol
201
203
204
03
1086
w1
208
09
210
21t
212
219
214
219
218
217
214
219
210
221
212
213
214
215
2214
21
224
229
214
211
232
213
234
213
236
217
218

L.0100
10100
1.0100
L.0100
1.0100
1,0100
L1,0100
1,8100
L.0100

L.Gl00.

1.4100
L.0t00
1.0100
1.0100
1.0100
1.0160
1.0100
1.0100
1.4100
L.0100
1.0100
l.q9100
1.0100
1.9100
1.0100
1.0100
1.0100
L0100
1.0100
1.0100
1.0100
1.0100
1.0100
1.,0100
1.9100
l.0100
1.0100
1.u100

AGMB6-B

vo
51
0,4988
=0,4360
0,374
0,u000
0,0000
0. 0000
0.0000
0.0000
0,00C0

0,000¢
09,0000
00,0000
Q.000G
0.00C¢
0,000¢
0.0000
0.0000
Q.000¢
0.,0000
0.0000
_ 9.0000
0.0000
0.G000
9.0000
0.000%
0.0000
0.000¢
0.0000
0.0009Q
2.,00G0
0.0000¢
0,0000
90,0000
¢.000u
0,0000
0.0000
0.0000

TEST DATE., O- O~ O 0 HRS
COMP DATE, 7= 9-79 142C HR3
COMP RUN. OFF LIME
PROGRAN.,
LY FN} FHM FNE
57 176 it LEL
=1,0309 -1,9619 =1,1387 =1.1646
0.814) 0. 8092 -0,4694 0. 4604
0,18%7 0,111% ~0.2438 =0.2425
=0,1073 0.0¥36 =0, 076% =0,0771
1,1146 =-0,9935 0,7946 0.9004
=0, 0164 V0146 =0,0117 ~0,0117
1,0818 =0.9642 0.7712 0,T769
0.9903 2.607¢ 0.7060 D, Til2
0.02890 0.0737 0,0300 0.0201
-0,0183 -=0,0401 =0,0131 «0,0132
0.0000 1.6601 0.0000 &,0000
6.0000 12.9022 0.0000 0,0000
Cc.0000 ~27,8573 0,0000 0,0000
#,0000 18,4477 0,0000 o,0000
o,0000 9,222% u.o000 0.0000
0,0000 0.0000 1.8506 0.0400
9.0000 u,.0000 =0.0011 60,0000
0,000 0.0000 G.0090 0.0000
20,0000 U.0000 G a148 0,B36T
0,0000Q 0.0000 0.6173 0,796%
0.0000 0.0000 =0.0052 =-0,0052
Q.4000 0.,0000 00,3866 0. 4548
0.0000 0,0000 G, 4343 0,3264
0.0000 0.0q0040 0. 0802 =0.0583
0.0040 0.0000 0.2543 0,260
0.0000 u,0o00 -0,2520 =0, 3444
90,0000 0.0000 ¢.281%7 0,271
0.0000 0.0000 ¢.0011 ¢.0142
¢, n0o0 u,.q000 0,.,0000 1,0348
0,0000 0.0000 0.0UC0 0.0098
o.,0000 D.0000 ¢.0000 0.0113
G, 0000 0,0000 0.0040 0.00Q0
0,u000 0.0000 00,0000 o,0000
0,0000 u. o900 G.0000 06,0000
0.0000 0,.0000 ¢.0000 2.000D
0,0000 0.0000 ¢,0000 000490
0,4000 0.0000 0.0000 ¢,000¢
1,0000 v.000¢ ¢.0000 0.0000

TEST, 0001
1EST o001
FNA FGE
31y 263
=1, 4496 =-2,174}
=1,.3350 0,6514
-G,2217 a,3488
-h,10069 04,0016
© 3.1102 -8,0187
=0,0163 0.0043
1,077% =9 ,0183
0,0200 1,0595
4.0233 2,0528
=0.01%1 «0,0344
0.0000 1,0900
4,0000 b,9383
0,09040 =3d,8763
u,00068 9.5176
4,0000 4.7%01
0,.0000 90,0000
0.0000 0.04000
Q.0900 g.0000
0.9263 g4.0000
0.5067 f,.04000
=0 ,006}% 9.0000
0,12817 ¢.0000
0,24092 ¢.0000
B,0000 0.0000
0.o000 0.0000
0,0000 0.00A0
0.0000 0,0000
g,.0LLB 0.0000
u, 0000 0,.00400
0,000¢ e.0000
¢.0000 02,0000
1.6508 0.0000
e,096% 0.0000
0,CLTY 0,.00490
0.3490 0.0000
=0 25517 D0.0000
0,124} t.00a0
=0.1245 0.0030

PATA PGLAT. 104101

(F1t Cond 4:

()1
Fi1]
ap,B718
-0, 0194
. 1370
=G.0907
0,9425
=0,0130
0.9147
0.83173
0.,0237
=0,0155
00,0000
0.0000
0.0000
G.0000
. 0000
C.9957
-0.0006
C.004%
0.43%)
0.3321
=G.0b28
0.197)
0.2337
=0.0224
Ca 1368
=0.135b
0.15%1)
D.4080
0.0000
0.0000Q
0.0000
a.0000
0,0000
00000
0.9000
0.Q000
0.90U0
0.0pag

8,000 ft/Mach 0,55)

FGE
%0
=0,074%
=0,0747
0,157%
=2.0910
0.945%
»0,013%
0,9177
e, 0401
6,0238
=0,0155
Q.000Q0
0.000Q
0.0000
0.0000
0,.00Q09
0.000Q
¢.00¢d
a,0000%
0. 337
G.4207
=-0,0024
0,266
g.11512
=0.0314
0.1334
=-0.1316
Q. 1484
0.0078
0.5488
0.0053
0.0061
0.0000
9,0000
Q.0000
0.0000
0.0000
0.0000
00000

[ 1]

114
=1.020812
=0,0372

g, 1600
w3071
1.1122
-0,016)
1,079%
0,8987
00,0255
=0, 0447
0,0000
Q,0000
20,0000
80,0000
0,0000
- 0.uRa0
0,000%
0.0000
0,899
0,3283%
=-0.003}
0,392l
8,112%
0.,0000
O,uC00
0.0000
0.0000
¢.000)
0,.,0000
0.0000
0.0000
" 0,.BHBI
0.0519
¢.0095
T.1878
=0,13178
0.00b6E
-0,0670

¢ I8Hl-00ayY



(44

DATe 7= 9=14 PROJECT MUMBER,
ARQ. JNG.

REDC DPEYISION

A BYERDRUP CORPURATION CONPANY
ERGINE TEST FACILITY

ARMOLD AJR FORCE STATION, TENN

ICET CRLL.
TEST ARTICLE, AGM86-B

TEST ARTICLE B/N,

INFLULNCE CQEFF LICIENT -
INLEP 1Ta0 PER Yo

251
110 201 1.0100 0,49¥8
P8O 202 1.0100 =0, 4153
PLODSD 203 1,0100 0,4164
CWACL 204 1.0100 0,0000
CwAC2 20% 1,0100 6,0000
CuAC)y 206 ),0100 o,0000
AN 97 ),.0100 ¢.0000
CETAR] io¥  1.0100 0,0000
CETAR] 109 1.0100 0,0000
CETARI 110 1.0100 0,0000
AR 211 1.0100 49,0000
CFGP) 412 1.0100 a,0000
CFGP2 213 1,0100 0.0000
CFGP} 214 1,000 a,0000
xN2 213 1.0100 0,0000
[wd 11 {1 21 1.01u00 0,0000
[ LY 217 3.0100 a,0000
CCVEM3 210 1,01900 0,0u00
Pb 21% 1,0100 0,000¢
P1% 23¢ 1,0100 @,0000
WHL 22t L.0100 a,u000
T8 222 1.0100 0,0000
Ti6 223 L.0100 0,.0v00
ETAT 214 L.p100 0.0000
P3 215 l.p10D 0,0000
BLOSS 226 11,0100 D,0000
MF P4 217 1,0100 0.0000
wr 228 L.d100 0.0000
CCVRE) 219 1,010 0,0000
CCY4E2 230 ].0100 ©,0000
CCYBE] 231 L.0i40 0,0009
CCYBAY 232 1.¢9140 0,0000
CCViA2 2331 1.0100 0,0000
CCVEAl 234 L0100 0.0000
CCVRAY 235  1.,9100 0.0000
CCVEAS 738 1.,0100 0.00V0
11 237 1.0100 0,0000
Alb . 238 1.0100 g.0000

TEET DATE, 0= 0= @ 0 kRS
CONP DATE. T= 9-19 1021 hRS
COMP PUN, OFF LIME
PROGAAM,
WA Ful 1314 FHE
57 326 7 128
=1,02)5% -3.6715 -1.090% -1,1117
00,7530 a.6199 -0.2250 -0,22713
90,2470 0.1814 =0,194% v0,1%12
=0, 0980 0.0884 -0,08647 -0,0859
1.1020 -0,9908 0,727% 0,7410
=0, 0175 a,u157 =0,0116 =-0,0118
1.0668 =-0,9589 Q.7043 0.7174
0,993 2,1636 0,6544 0,6666
0.03ub 0,0087 0.0202 0.0206
=G 0218 =0, 0476 =0.0144 =0,0147
g,0000 1.8579 G, 0060 o.ucoo
0.0000 10,1208& - ¢.0000 0,0000
0.9000 =-32.6008& a.0000 Q.,0000
0,.4Q0y0 15.5208 0.0000 0.000Q0
0.000Qu 8,50R2 0.000¢ 0.0000
0,.Q0000 0,0000 L.8457 0.,0000
0.0090 0.4000 =0,0013 0.0000
0.0000 0.000v 0,012% 0. v000
0.0090 0.0000 0.6524 0.5352
0,0000 0.0000 0,4456 0.5772
0.0000 0.0000 «0,0087 =0,0048
0,00460 0,0000 0,1800 0,%077
0.0000 0.0009 ¢.4002 0.2931
0.,v000 G,0000 =0,0721 =0,0685
0,0000 0.0000 0,2285 0.2111
v.0000 c.0000 =0.2%971 -0,2029
91,0000 0.G000 0.20613 0.24032
9.0000 U.0000 0.¢135 Q.0171L
a,00u0 0,0000 0.0000 1.8281
V. ouooe 09,0000 0.00G0 0,0117
0.0000 Y.0000 0,.0000 g.0tb1
0.0000 9.0000 0,00c0 ¢.0uoe
0,0000 a,0000 a,0000 a.o00y
0.0000 0.0000 0.000a a,000u
0, 0000 C.0000 t,000Q 0,004
o, uoon v.0o00Q 0.0000 0,0000
d,0uvD ¢.0000Q 0.,0000 p.,0000
a,0000 o.000¢ 41,0000 D.4000

DA1a POIMT,

105101

(F1t Cond 5: 8,000 ft/Mach 0.65)

TEST, 0041
TEST DOl
FNA FG}

31% 268
=1,4199 ~1,220%
-0,0662 0. 59%8
«0,1074 0. 4042
=0,0974 o.0031

1,090 -0,0243
=0,0174 0.0004
1,0610 «0,0235
0.7615% 1,6234
00,0238 0,05Q0
=D,0169 =-0,0357
LL,0000 1,0400
0.0000 G.4517
0.0000 =12,16M
G.04000 8,3541
@,0400 14,6226
g¢.0000 0.0000
G.ouan g9.000¢
G.0000 9.0000
0.74217 a.c000
0.4728 a.eo00
=0,0957 0,0000
0,736} 0.0004
92,2054 9.0000
0.0000 09,0000
Q.0000 09,0000
0.0000 Q,0000
0.000Q 0.,00040
U.0142 0,40040
0,0000 0.Q000
0,0000 0.a049q
0.0000 0,0000
1.630% 0.,0000
v.1154 ¢.0000
0,.9255 0.0000
v.3743 0.00u0
-0,2963 t.0000
G.1415 0.0000
~0.1420 0.0000

FGp
F1.1]
~0,838)
0.0133
0.201H
=0,0801
0.90ud
“G,0143
0.0871%
g.EB0YY
0.0250
-6, 0178
0.0000
0.0000
0.0000
2.000C
a.0000
0.5924
=0.0007
0.00bY
0.3513
0.2399
=-0.0035
Q.1046
a,1154
s Q3N
9.1234
=0, 1600
0.1407
Q.0072
0.000L
D.700U
G.00U0
Q.0000
00000
v.0000
0.00ueE
G.0ucu
o,o00t
[HTHIL]

FGE

%0
0, 0434
0,030
0.7034
=0, 0807
0,%078
=0,0144
0,870%
0,816)
9.02%2
=0,01840
4,0000
0,00L0
9.0000
o,0000
0.0000
0.005¢C
0.000C
0,00CC
0,2064
0,311G
-G, 002¢
0.2736
a.1390u
=-0,0369
0,117
=Del%2a
0.1317
0.00592
0,945
¢.0064
G,0007
0.0000
9.00vL
o.ouoc
d.000cC
0.00CC
0,0uuL
0.000L

FGA
e
-1,0197
0,1149
U 2147
=0,0877
1,0988
=0,017$
1,0637
[ 131 ]
§,.0268
=0,01%1
G,000¢
0.,0000
a.,000v0
g,00ud
o,cd0p
S 000k
0,0000
LaU000
(TR LAL]
LedBan
=G, ubld]
Le.dyb2
Lell107?
L.LRCY
PRI L)
s.ubul
i3
ceLUTe
el
Ye3bou
3,000C
3.k022
Tebr2l
Tewlll
as=lb
-l.aB¥h
saehd
YT AL

Z-18-41-0a3v
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APPENDIX C
INFLUENCE COEFFICIENTS FOR THE AGM-109 THRUST CALCULATIONS

The influcnce coefflicient printout presents the percent change in the dependent
parameter for a l-percent increase in the independent parameter. Note that a negative sign
indicates a decreusce in the dependent parameter for a 1-percent increase in the independent

parameter. The net thrust {FG) and gross thrust (FG) calculations by the various methods
are identified by suffixes as follows:

Suffix Calculation Method
1 FGP Method
M CVBM Method
E CV8E Method
A CVBA Method
C FGC Method

73



rL

—ARD, LN,
AEDC DIVISION

DAIE 7= 9=79

e

PROJECT NURBER,

—A—BNERDRUR-CORRORATION -CONPANY -
EINGINE TEST FACILITY
—ARBOLD—ALR—EORGE -STAT-LUN,—TERN-—-
TEST DATE, 0= 0= ¢ Q0 HRS TEET, 0001 DATA POINT, 01201
TEST -CLLL |' AGM-109 CONP DATE, 7= 9=79 1022 HRS . e—— |
TEST ARTICLE. - CONF RUN. OFF LINE TESY Q0 .
TEST ."IELE BN FROGRAN, . . 1 ! (F]t Cond 1: 1,000 ft/Mach 0.65}
- IWFRUBNGE  COBFFICIENT - - -- -— - - . —. E - - —
IMDEP 1IN0 PER Yo WA ul FNN FNE FNA FNC (43} FGN FGL
- 251 257 316 17 328 yae 110 -- - - 385 - -368 - a9
copal 194 1.0100 =0,0293 =0,0000 0.0026 0.0333 0.0331 0,033 0.,0333 =, 0144 09,0000 0.0000
CoPaZ - - % —1.01480 - - =0,D489% - - 0, 0000 00009 0,0H3 — 0,010} - B0 HH—0,01 13- 00— 0000 — —40,, 0000
CDPQd 196 1.0100 0,0244 =0,0000 =0,0021 -0,0277 =0,0374 -0,0278 =0,0277 a,0120 -Q,0000 =0,0000
XNZ - - 397 - .1.0H00 cml) 0089  -.-0,0000 0,0009 --- 0,008 - 001 - - O¢Bi1T - —=0ull b — - Qo004 — —G 0000
Gur 190 1.0100 =0.0099 0,4000 0.0009 Q.0112 0.0111 0.0112 0.0112 =0.0048 0.0000 0«0000
KIR = 1991000 =0,0160 -9,0000 0,0410 - 0,0409 0,0406 Gy QL0 el Q809 -~ . 5 Q000 - —— G 0000 - - - 0,000
1T0 201 1.0100 0.49010 -0,9994 =4,0910 =-0,3120 =0 5635 =1.1180 0.5640 =2,1031 “0.4150 =0,5]2%
~ PG ——= =303 --3,0100 — =D 4443 — O,T4bE G, 7825 . G, 8928 - 0e1E8 - 59988 0, 5077 —— 05417 .- 0,580 — (8047
#TODAO 203 1.0100 0,4497 0,253 0.2147 =0,3703 =0,3379 -0.3352 =0,868081 0.47%) 0,3013 0.2053
-CMACY —. — 204 .. 1 P00 - — 04,0000 —— =0, J033 - - 0,148 . =0,0580 — =0.06)6.— =0, 0908 ——_¢,1453-- .. =0,0032.
CWAC2 0% 1.0100 0,0000 1,0438 =1,3114 0,3050 0.6218 0,9994 -1,1639 0.1316 0,.4294 0,9456
CMACE-—— 1486 -1 .HOO—~ . 0,0000. — 20,0450 — -0,0216 ~0,0004 . =0,000%. . #0,0143 — —0, 0467 - - .0.0001——_=0,0119 =0,0122
kNl 207 1.0100 09,0000 1,0138 14477 0,56%0 0,6040 o, 9707 =1,1308 =0 1471 0,8038 0,011)
~CETAM-——208 —1.0100-- --0,0000— .0, 8758 . 2.4419 04008 - 0,524 .. 0,6139. . ...~1,3633 - - 1084 __ _0,B955__.._ 00,7092
CETARZ 209 1,0100 o,0000 0.3198 o,0919 0,179] 0,1906 0,2240 =0, 4509 0,35878 0,2340 0,259
~CETARI —- 310—. L0100 .. .- 0,0000 - mOy i858 wua=B 5450 =0 1086 . »Q 165 — =0, 1370 ... .0, 260 w0, 3300 Qi8N al. 13H&
Al 11 1.0100 0.,0000 90,0000 2.1317% 0.0000 90,0000 0.0000 0.0000 1.0000 0.6000 0,0000
cremd - 313 1.0100 0.0000 00000 .. 34,9543 0.0090 9.00040. - 0.0000- . 0,0000 §.,996b —___9.0000 o.0000
CFGP2 211 §.0100 0,0000 0,0000 =31,8600 0.0000 0.0000 0.0000 0,0000 =14.9056 0.0000 0.0000
CrGPl - 214 1.0100 09,0000 - 0,0000 - J20.B314 0.0000 0,0000. . .D.0000 0,0000 ... 9,7458 0.0000 . &.0000
bk 215 t1,0100 0.0000 0,.00¢0 10.0111 0.0000 00,0000 0.0000 0,.000¢0 4,6837 0.0000 C.0000
CCYeN] ... 216 11,0100 - - --0,0000--- .. 0,0000 — - 00000 -2.1263 0.0000 — .. .0,0000 .._0,0000-—— 0.0000  _0,98583.__0.0008
coven: 217 1.0100 0.0000 0.0000 0.0000 =-$,0013 2.0000 0.0000 0,0000 040000 =0,0006 0,.0000
CCVEMA .. 318 1,00100 -- 0.0000 .. .0,0000 -0,0000 0.01132 08,0000 - 0.,0000 .—0,0000 .-.0.0000——0. 0053 _ _ 0.0000
P& 419 1.0100 0.0000 0.0000 0.0000 0,8371 0.642% a,9794 - 2.5985 0.0000 0.391% 0,302¢
ris 320 11,0100 0.0000 o,0000 - 90,0009 0,6362 -0,05872 .. . 0,6649 17394 - 0.0000.— - 2.2072 0.4021
6 222 11,0190 g.000¢ 09,0000 06,0000 =0, 3468 ¢,0105 9, 4907 0,0000 0.0000 =}.1621 0,0049
ETAT.. -224 1,.0100 - B,0000 0.0000 Q.0000 0.0393 . 0,0129. 0,0512 .. .0,0000 ...0.0000-..._90,0184 -0.,0080Q
Pl 225 L0100 0,0000 0,0000 0,.0000 -0,1763 -0,0576 -0,3226 g.0000 0.0000 =0,0797 =0,0270
BLOSA. 226 -1.,0100 .. 0,0000 02,0000 0.,0000 0.1479 . 0,054% . 0,3170.. . 0.0000 . -._Q0,0000 __0,.0706 0.02380
HFP4 217 1.,0100 0.0000 0,0000 ¢.0000 =0,180) =0, 0637 «0,34561 0.0¢90 0.00040 ~0.0881 =0.03%9
W ..220 11,0100 - 0.,0000 0,0000 0,0000 a.620) - Q. 4650 __._0,3075 0,0000 — . 0.0000.. _ 00,2940 00,3188
CCYeE] 229 11,0100 2,04000 a,0000 q9.0000 0.0000 2,1030 0.0000 ¢,0000 0.0000 0,4000 0,949
CCYREZ ___ 330_ 11,0100 04,0000 0,6000 - 9.0000 0,0000 - .Q.0LL7 - B,0000 . ..0,0000_- _-0,0000... — 00,0000 0.005%
CCVBE] 211 1.0l00 Q.0000 0.0000 0,090 0,0000 o.0141 @,0000 0.,0000 G.0000 0.0000 0.006b
CCVEAL. . 232 1.0100 - 40,0000 2,0000 0,0000 0,0000 0.9000 1,704 ... 00000 ._:_0,0000. - .0.0000 0,0000
CCVEAZ 233 1.0100 a,0030 0,0000 0.0000 ¢.0000 0.00400 0,115% 02,0000 0.0000 0.0000 0,0000

21841003V



SL

DATE 7= %=79 PROJECT RUNBER,

AEDC D1VISION

~4-SVERDRUP- CORRORATION CONBANY _
ENGINE TEST FACILITY

~—ARROLO-- AR FORCE—ETATION —TENN—

TEST DATE, 0= 0- 0 0 WRS TEST, 900} DAZA POLMI, 101201

~TEST CELL. - B — —- GOWP DATE. 7= 9=79 -._ 3022 BRB - -~ —: oo e
TEST MRTICLE. AGM-109 CONP RUN, OFF LIME TEST 001 - -
-SEAT ARTICLE- 84N, . —— e e —PROGRANy— - =« o+ e i ei i oo .— (F1t Cond 1, Conmt.)
—ANFLUBNCE-CORPRICEENE - —. . — ...

INDEP ITND PER rea ree

. Tt - 338

coras 194 1.0100 -¢.900¢ =-0,0000
-CDPO2-- -— 198 120100 - -0.0000---—-0,0000 -

coral 196 1.0100 -0, 0000 0.0000

xNg 197 1.0100 0.000¢ ..0,0000

GHT 198 31.0100 0.0000 ¢.0000

KIR - - - $99- 1.0000 0.,0000—-  0,0000

10 201 1.0100 0,7920 =0,0046
- PEO- — - —202--1,0000- -——0,6428 - - - =0,3050- .
PTODA0 03 11,0100 0.218) -0,0322

CEACY: — 304 .§.DI00 - — =0, 5047 — . =0,0009

CWAC2 208 1.0L00 1,0230 0.0097
~CRACH-——.—206-—1 4100 — —=0, 0447 -~ =0, 0041

An 207 1.0100 0,9937 0,009¢
—CEEARL- - 308 1.0100-- - 0,7520 . .=0,1363-

CETAR2 209 11,0190 0,2754 =-0,0412

240-.1.0100- . ..w0 1685 —— 00234

A 2111 1.0100 ©.0000 0.0000

CrGPL  —-347..1.03Q0 -  0,0000 -— . _0,0000

CrGr2 213 1.01400 0.0000 0,0000

CrGPI_. _. 214 L.,0100. . oO.,04000. -0,0000

xN2 219 1.0100 ¢,.0000 0.0000

CCVEME __216- 1.0100. .. 0.0000.— _0,0000—

CCYeN? 217 1.0100 14,0000 0,0000
~CCVERY .. 218 1,0400. ...0,.0000- . .0,0000-

P 219 1.0100 0.450¢ 1.2160

Ri6. . ..220..1.0400- - 0.,3108— .-0,5054

16 222 1.0100 0.2248 0.0000

ETAT.. ..... 224 - 1,01D0 00240, ...0.0000

Pl 229 11,0100 =0,108% 0,0000

BLOSA. .___236 -1,0100 . .. 0O.L018._ .. 0.0000

MFP4 227 1.0100 -0,1182 ¢.0000

NF . 220..1.0100. 01438 __ 0.0000

CCYEE] 229 1.0100 0.0040 0.0000

LCYREY. 330 1.0100 . b.00a0 .. 0.0000

CCVEE3 M l.oi00 0.0000 °  0.0000

-CCYRAY 132 1.0100 0.8205  _ Q.0000

CCYaA2 21} 1.0140 0.,0342 0.0000

- l8dL-a3vy
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DATE 7~ 9«79
AEDC DIVISION

—A BYIRDRUR CORBORAT
ENGEINE TESAT FACILITY

~—ARRULD_AIR_FORCE 5T,
TESY CELL.— - -

TEST ARTICLE,
TEET ARTICLE §/N,

—INELULNCE- COXFFICIENT -
1INDEP ITND PER
CCveA) 234 1.0100

- CCRAAL—.- 338 -1.0400

CCVYEAS 136 1.01080
AS- -33T 10100
LIL] 2310 1.0100
PSANE -- ..22% 1.0100
GLHY 24} 1,0100
—&IAB 244 1.0300
CHPX) 245 1.0100
—CECCY. ——46— 1 0100
Craca 247 1.0100
- CFGEd -—~-. 348 1.0%00.
Crac4d 249 11,0100

--CFGES - .— 250 1.0100

PROJECT MUMBER,

08 CONPANY .
ATEON—TENN— .

‘AGM~109

a,0000
90,0009

9,0004 -

0,90040

-~ -040009 .

o.0000

- 0.0000 -

<m0, 0000

TEST DAYE, 0= Q= @ 0 HRB TEST. 0001 DATA POINT. 201201
CONP DATE, 7= 979 1029 HR3 .
COMP RUN, OFF LINE EST DO} F .
R, (F1t Cond 1, Cont.)
WA FNI HLT) FNE FNA FNC FGl FGN
257. 326 327 318 -9 30 - - 36% 168
1.0000 0.0000 0.0000 0.900Q 0.0223 0.9000 0.0000 .0000
-~ - 0,0000 -- 0,0000 . 0.9000 - 0.0000- - Q,4236 0,0084- - . 0,0000—0, 0040
0.0000 0,0000 0.0000 0,0000 =0,3296 0.9000 0.0000 0.0040
¢.0000 04,0000 0.0000 0,0000 Qe i420.  =0,0782 .. -.0,0008- = .0,0000.
10,0000 90,0000 4,0000 00080 0,1426 o.0783 G.0000 0.0000
4.0000 9.0000 =1.,5237 =1.3114 =], 4449 =1,7634 - 80000 ~mly Th32
a.0000 9.0000 0,639 0,463% 0.3033 0,0000 0.0000 0,2%73
09,0000 - -2,0000 0,635y - .--0,4835 .. 043033 ._.0,0000. .- —0.0000 — . 06,2973
0.0000 0.0000 =0.0013 -0,0009 -0,0006 D.0000 0.0000 =4,0006
0,4000- .—— 0,0009. 0.9000 - §.0000 .- 0,0000 wd 8982 — 0.0000. e.0,0000 -
n.9000 90,0000 0,0000 0.0000 p.0000 7.6050 0.0000 a,0006
0,0000 .- 0,0000 0.8000 0.0000 .. .9,0000 »j.6405 _— 0.0000 - . 0,0000
0.0000 0.0000 0.0000 0.0000 0.0000 4,5147 0.0000 0.0000
- Q.0000-- - 0,0000 0.0008- 0.0000 . - 20,0000 -~aJ.4530 ..0,0000_. __0.0000

FGE
t3 1]
0.0000
0,05600
0.00080

- 0000

p.0000
ud, ThOO
0,2371
0,277
-9, 0004
- 0000
90,0000
0.9000
0,9900
g.0000

18- U003V
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DATE 7= 3=79 PROJECY NUMBER,
L —

—AR0,.. —
AEDC DIVISION

—A-BYERDRUR_CORPORATION .CORBANY .
ENGIME TEST FACILITY

—ARNOLD-ALIR-RORCE—STATION, -TEMN- —

TEAT DATE. 0= 0- © 4 BRS TEST, 0001 DATA POINE, 201201
~TEAT CE:I.- - e AG;{ mg' » = COMP DATE, - -7= 9=19 1039 hRE - - - -
TEAT ARTICLE. - CONP RUN. OFF LIME . IEST 001
TEST ARTICLE -E/N, . - - PROGRAM, - - - . . . e e O . (F1t Cond 1, Conct. )
-AOFLUERCE - COGREICIENT . w. oo
IMDEP ITND PER FGA Fel
- - - e 1T --~338

CCYRA) 214 1.0100 09,0104 0.0000

CoVIAL - -- -d3% 11,0100 4000 - 00000 -

CCYaAS 36 11,0100 =0,154) 0.0000

AS- 337 I0il00 - 0.0664 001086

AlLS 238 11,0100 =0, 0067 0,0367 .

- PBENE--- --339 - 1.0HO0 ~0,6756 - «0,9197

QLHY 243 1.0100 o, 1418 0.0000

AFAD— - 44— Es0400 - D, 1418 —0,0000

CRPX1 24% 1.0100 «0,000) 0,0000
- CFGCY—J46—140400 - - .0,0000 _—=3.3910-

Crec? 247 11,0100 @, 0000 3,%622

CFGCI —  248- 1.0400 . .0,0000 — =0,7684-

CreCe 249 11,0100 94,0000 2.1147

- CFGCH 350 -1,0100 - -0.0000 =1.6174 )

2 igd1-0a3v
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DATE 7= 9=79
. ARQO,s . 1RC, ...
AEDC DIVISION

PROJECT NUMBER,

-—A—SSERDRUR . CORPORATION COMPANY . ..

ENGINE TEST FACILITY
AdR-KORCE

SEET -CELL. -- -
TEST ARTICLE,
—--TEST -ARTICLE 3/N,

STATION, _TENN
TEST DAIE. O~ 0= 0 0 MRS tKET, 0001 DATA POENT. 302201
CONP DATE. 7= 9279 1023 WRS -
AGM-109 CONP RUN. OFF LIMNE TEST o001
. C e PROGRAN, - S - (F1t Cond 2: 1,000 ft/Mach 0.65)
—FNELUBNCE -GRBFEICIENT - —- - e e o - e e R R - —-
INDEP ITNO PER va WA rud FNN FNE FNA FNC FG1 FGN FGE
e s e e e o 251- - .- 287 - --326 127 1T S 329 i 268 .. .J6%. - 290
copal 194 1.0100 -0,0293 =-0,0000 0.0034 0.0297 0.0296 0,0297 0,0298 -0.0131 =0.0004 »0,0000
- CORA02 - —~ 49540100 - «0,0099 —— 90,0000 - 0,0014 00100 0,008 - 0,0100 ~0-0100- - ~0.0044- 0.0000 - 0,0000
coPald 196 1,0400 0,0244 =0,0000 =-0,0028 =0.0248 =0,0246 =0,0247 -0,0248 0.010% =0,0000 =0, 0000
XNZ -197 1,0t00 =0,0089 . .0,0000 9.0011 0,0100- 0,0099 - 0.,0)00 0,0100 - —=0,0048- - . 00000 ..0,0000
cut 198 1.0100 -0.0099 0.0000 0.0011 00100 0.0099 0.0100 0.0100 QL0044 090040 0.0000
KIR- - —~- 199 1,01900 =0.0360 - 0,0000 - 0.0363 0,038 9.0343 - G,036% 0.0365 ...0,0000 0.0060 0.,0000
T10 201 1.0100 0,4998 =-0,985) =3.8409 -0,29481 =0.5374 ~1,0638 0.4985 «2,1547 -0, 3955 -0, 3141
L I —---207 1.0100 - a0,4142 0,7466. . ..0,.T7049 a,8308 .- o,0808 .. .p,987% =0,3641 .. 0,5604 0.5763. . 0.5%900
PIUDS0 203 1.0100 0,4497 0,2534 0.2033 -0,3192 »0.3060 «0,2750 -0,714B 0,4550 0,1963 0.2013
-CUACE-. —304 . 1,0100 — - 0,0000 .- =0, 0965 - 0,133 ..a0.0523 — =0.0567 . =0,0924 . 00079 _ 0 0374 - =0 0748 . a8 0T6T
(4 LI ] 205 l.0000 0,0000 1,0149 -1,4002 0,5543 0,5954 0.9730 =1,0302 =0,1894 0,7861 0,9060
~CHACE-—— 206~ 1.0100 - 0,0000- =0,0153 ..- 90,0209 =0.0083 - =0,0089 - =0,0145 - @,0154 . . g.0p27 =0,0118 =0,0121
IN1 207 1.0300 90,0000 0.9846 «1.3659 0.5378 90,5776 0.9439 -0,9994 =0,1826 0, 7628 0.7410
- CETARL-~— 208 1,0100-.- 0,0000 - .0,8788. ..2,1343 0,4793 - 09,5152 . 0,638} __a0,93)0- 1.5489 0,5808 _ _5,b978
CETARZ 209 1,01900 0.0004 a,3354 0.8409 ¢.1830 0,1949 0.2406 =0,3470 0.5904 0,2597 0, 2064
- LLTARI _.. 210 1.0100 -- 00000 . —=0,2141 - =0.5420 _a0,1168 . »0,1252. .=0.3542 _ 0,2157 ____e0.3770.. =0, 4658 _ _e0,1704
Al a1 1.0100 0.0000 a,0000 2.0137 0.0000 0.0000 90,0000 0,0000 1.0000 0,.0000 0.0000
. CRGPL .. 232 11,0100 G.0060 - ..0,0000 12,7909 0.0000 0.0000 0,0000 0.0000 .6,1518 0,000Q . 9.0000
CFGP2 213 1.0100 0.0000 0.,9000 =27.6765 0.0000 0.0000 0.0000 0.0000 ~13,7438 0.0000 0.0000
CFGPI.. - 214 -1,0100 0,0000 0,9000 19,4305 0,0000 0,0000 . 0,0000 0.0000 9.1533 - 0.0000 0,0000
2 415 1,000 0.9000 0.0000 9.3487 0.0000 e. 00604 0,0000 0.0000 4.6514 0.0000 0.0000
SCCURMY . . 296 JL,0440 .. 0,0000 ...-0,0000 -.. 0.0000 - 2,004%. 0.0000 . - 0,0000-. - 0.0000. ....0.0000 — O, 4%44. _. _Q.00CO0
CCYEN2 217 10100 0.0000 0.0000 0.0000 =0,0013 0,0000Q 0,.0000 0,0000 0.00400 -0,0006 ¢,9000
cCYaNa_ . _218-. 31,0100 0, 0000 — 0,0000 ——.—Q.0000—-—-- 0,040 — 0,0000.— —0,0000-... 0,0000. . 0,0000_ . . 0,0059 ...__[,0000
P& 219 1.0100 ©.0000 0.0000 0.0000 0,7421 0.5063 0,0809 72,2594 0.0000 0.360) 0.2919
SLE .. 220 1.0400 -0.,0000 -0,0000 . - 0,0000 - 0,.3527 0.7244 20,5766 1,4743 G.0000 . _0.2743 . 0.3607
16 2122 1.0100 0,0000 0,0000 2,0000 =0.3490 0,0070 D,4313 0,000 0.0000 «0,1731 0.0035
ETAT . .. 224 1,0100 -0.0000. ..0.0000 _. 0.0000 20,0378 0,0107 D,0536 . .0.9000 . 0.0000 0,0103. n.0083
P3 225 11,0100 0,0000 0,0000 09,0000 =0,1587 =0.0431 -0,2793 0,0000 0.0000. =0.0704 0,021y
-BLOES .23 1.0100 0.,0000 . 0,0000 -. ©,0000 0,1583 0.04%0 0,22%2 9.0000 o.000a.. . 0,0288 0.0234
NFP4 227 11,0100 0.0000 0,.0000 0.%000 ~0,1751 =0,0475 00,2536 0,0000 0,0000 =0.0069 =-9,0231?
wr 234 1.01c00 .  0,0000 . _0,0000 _. ©.0000- a.6301 0.46063 0,310 . 0.0000 -0.0000 0.3128 0.2321
CCVIEL 2% 1.0100 90,0000 0.0000 a.0000 0.0000 t.7821 0.0000 0,0000 0,0000 v.0000 0.90869
.CCYREZ. .3230._1.0100 --0,0000. .- .0.0000.....—0,0000 0.9000 0.01117 - 00000 .. Q.0000—.... 0.0000..——-.0,0000 .. O©,005E_
CCVEE) 2 1,vl00 0,0000 0.0000 0.0000 0.0000 0,0147 80,0000 0.0000 0.0000 0.0000 0,0073
CCYBAL. 222 _3.0100 a,0000 0.,0000 6,0000 0.0000 0,0000 1.7847 0.0000 20,0000 -. ©,0000 0.0000
CCYBA2 233 1.0100 0.0080 0.0000 u.0000 0,0000 0.0000 0, 1148 0.9000 0,0000 0.0000 0.0000

€-18-41-0d3v



6L

DATE 7=
-ARQs_ENC
AEDC BIV

9=19 PROJECT NUMDER,

= e e —— =

IBION

- CORRORAT ION-COMPANY —
ENGINE TEST FACILITY
~ARBOLEALR -FORGE—ETAT LON, —TENS —

0= 0= 0
T= 9=T9

COMP AUN, QFF LIKE

z:sr ga;g.
TLST CELL. . CONP DATE,
TEST ARIICLE. . AGM-109
TLST ARTICLE 5/N, PROGRAN,
--ENFLUENCE COEFRICIENT -—- - - - P
INDEP 1TND PER FGA FGe
- e - - 335
coPal 194  L.0i00 =0.0000 0,0000
-CPPGZ- - - 195 -1.0400 - —— -0,0000 2,0000
CDFQ) 196 1.0100 «0,0000 =0,0000
.. ENZ - 19T-4,0190 -~ §,0000 - — -9,0000
Gut 198 1,0100 0.0900 0.0000Q
KTR 199 1.0440 0.0000 - -0.9000
10 01 1.0100 =0,7750 =0,0001
- P50 - L2977 - 1.,0100 — 0,411 =0.0149
PIODSH 703 1.0100 g.21719 =0,0020
—CHACT - - —204. 3,0400 — —=0,0043 —_. =0,0000
CHAC2 705 1.0100 0.9941 =0,0001
LCMAC)-. 306 11,0100 -J,0149 - <«0.0000
N1 . 0T 1.0100 0,9644 =9,0001
GETARE . - - 108  1,0100 09,7543 -  =0,Q204 -
CETAR2 209 1.0100 0.2883 -0,0033
SCETARE.. 210 . 40400 —s=0,i044_- _ud,0008
A 211 1.0100 0.0000 0.0000
CEGFL. . 212 .1.0100 o.0800 -0.0000
CcrGP2 713 1.0100 0.0000 0,0000
CEGPI .. 214 1.0800 0.0000 . ©0,0000
AN2 21%  1.01t00 0.0000 0.0000
~CCLBML— - 6. .1,0400-.. -0,0000— -—0,0000
CCYBH2 LT 1.0100 0.0000 0,0000
TCCVEM3 . _ _218.. 1.0300. 0.0000 0,0000 -
T 219 1.0100 0.4266 1.1214
P16 220 1.0100 D.3964 0.,7217
18 222 1.0100 0,142 0,0000
ETAT.... 224 1.0100 . D,0266 . 0,a0L0
3 "33 1.0100 =0,1}40 0,0000
BLU3E 236 _1.0100 0.1119 0,0000
NEPA 227 1.0100 =0.1259 0.0000
ur . -328. 140100 0.1519 __.. 0,000
CCVEEL 129 1.0100 0.0000 0.0000
JCCMAED . . 230 L0800 ... . D 0Q0D... 0,0000
ccveEl 231 1.0100 0,0000 0,0000
CCVEAL . 232 1.0100 . o,REGd 0.0000
CCVaAZ 23} 11,0100 0,0570 0,0000

19023 HRr3

IESBT.

TL5T 00t

DATA POlNt,

202201

{F1t Cond 2, Cont.)

T lg-d1-0a3y



08

DME 7~ 9=39  PROJECT NUNBER.
—ARQy IMG— . v m—
AEDC DIVISION
—A-BVERDAUR_CORPORAT LON- COMRANY — .
ENGENE TEBT PACILITY
—ARMOLDALR-FORCE SYATION,—TENN .
TEST DATE. O+ 0= 0 ¢ RS
TEBT CELL. CONP DATE, 7= 9=79 1028 BRS
TEST ARTICLE. AGM-109 CONP RUN, OPF LINE
TEST ARTICLE S/N. . PROGRAM, -
-3WELULRCE COEEFICIENT - -~ - .- _ e e
INDEP I1TRO PER vo WA FN1 FNM FHE
e - Coee .- 281 . .57 - 326 21 128
CEVEAl 234 1.0100 0.0000 0.0000 2,0000 0.0000 0.0000
- GCYRAS - 238 .-1.0140- Dy 0000 .— -0 ,0000 -0,0000 - 040000 - - 0,0000
CCYRAS 136 1.0100 0.,0000 0.0000 0.0p00 90,0000 0.0000
A6 T 1,0100 . 0.0000. - 0,0000 0.0000 -~ 0.0008 0,0000
AS 238 1.0100 0.0000 0,0000 0.0000 0.0000 v. 0000
PRONE 29 1.0000 0,0000 2.0000 0,0000 al, 3214 =1,3193
eLRY 243 L.0100 0,0000 0.0000 0,0000 0,637 0,4641
ETAR-— . - 344 1,0H00 —  0.0000 040000 - -.0.0000-— - G,6275. - O.464l
CHPX1 248 L,0100 ¢,0009 90,0000 0.0000 =0.001} =0,0008
—EFGER. 346 . 1.0100  .0.,0000 .. -0,0000 - 0,0000 - — 0.,0000 .. ¢.0000
crecci 247 L.0100 0,0000 0,0000 0.0000 ¢,0000 0.0000
~CRGCA . - 248.. 3,400 --. Q,0000 -- 9.0000 04,0000 . -—.0,0000.. - — 0.0080
CFGCA 299 1.,0100 0,0000 90,0000 0.0000 0.0000 0.0000
CFGCS . 230 §.0140. 0.0008 9,0000 .- .0,0000 0,0000 0,0000

TEST, 9001 DATA POINT. 202201
TESY ©01 | (FIt Cond 2, Cont.)
rna e FG1 Fan FGE
120 320 —266.. . _._388 290
9,0237  4.0000  0.0000 0,000  0,0000
#3974 - —0, 0006 —. 00000 . 00000 o+0000
=0,3067 0.0q00 20,0000 0,00008 o.0000
O-1444 _=0,0540.. ... 00000 ...... -$0000 - _0, 0000
=0, 144% Q.0343 0.0000 09,0000 0.0000
~1¢3521 . -alu¥510. —..0,0000.— . a0,6550 -  -0,4569
0.3140  0.0000  0.0000 0,314  0.2311
- G40 .. .0,0000.. - —0.0000 —0.3164 - .0.2311.
~0.0006  0,0000  0.0000  ~=0.0006  =D,0004
840000 .. -»4,3109_  _0,0009-—_ 0_000- . .. O.0000-
0,0000  6.8778  0.0000  0,0000  0.0000
0,0000 - =1,3680. _._0.0006__ _3.0000  -0.0060
0.0000 31,0496  0.0000  9.0000  0,0000
0.0000 . =2,8308. .. 0.0000- -0.0000- -—..0.0000

T-18410Q3v



DATE 7e 9=39 PROJECT WUNBER,

» | ————— e

TAEDC DIVESION
ENGINE TEST FACILITY
—ARROLD ALR_EORCE-STAT

TEBT, 9001

TEST 00}

FOM, TEMAL - —
TEST DATE., O 0~ © QO HRE
“TEST LRy - oo - — - e COMR DATE.-. Tv .9=79 — §039 -BRE —- —romroim o —
TEAT ARTICLE AGM-109 COMP RUN. OFF LINE
—IEBTARTACLE Shy < — —— - e e PROGRMEy - o - . o -
AENCE-COEFEICEERT
INDEP  1TNO  PER rGA rec
ST - . Bdee - —_33F -
] CCYBA} 234 L,0100 0.0115 0.0000
S CEVRA4 -2 000 .- 1974 — —-0,0000 -
CCYBAS . 236 1,000  =0,1523 0.9000
26 237 1.0300 - .0.0717 - =0,0269
ALB 238 1.0100  =0.0720 ,0270
BEME - 239 --1,0000 - -~ =0, 671 -~ =0, 8691
QLAY 243 1.0100 0.1589 0.0000
—ETM— 24— }.0h00- - — D bEES - 040000
cHPX1 245 1.0100  =0,000% 0.0000
-CRGCY. — —34% - 1,U100. — - 00000 ——~2.0899
cFec2 247 1.0100 20,0000 34136
CFGC3.— — 248 1,0100 . -.0,0000 - =0,7793-
- CrGCe 249 1,0100 0.0000 1.9108
crocs 250 - 1,0100 0.0000  =-1,4561

DATA POINT, 202201

(F1t Cond 2, Concl.)

& lg-HI-Dday



[4:

1= 8=T79
—ARD, N o
AEDC DIVISION

PROJECT KUMBER,

-~—A—SEERDRUR-CORPURATION-CONPANY —

ENGINE TEST FACILITY

—ARMOLO LA FORCE- STATION—TEEN —

TE6T CELL., -
TEST ARTICLE.
TEST ARTICLE- S/N«~

—SWELUENCE- CORERICIENY
INDEP 1TND  PER
corql 194 11,0100
- COPQ2 “-493 10100
coral 196 1.0L00
ENZ 197- 3.0L00
GNT 198 1.0100
KiIR --- 199 dL0400
770 201  4,0100
-PMI— —.- —201 L.0100
PIODSO 203 L.0100
—~CNACL ——.304 - 1.8100
CHAC2 205 Ll.4100
- CWACE —. - 206 L.0100
IN) 207 1.0100
- CETARS.. . - 248 - 1.,0300
CETAR] 209 1,0100
—GETARY _._210 _1.0100
L1 211 11,0100
—CFCPL. ... 212 1.0100
CFGP2 213 1.0100
Crerl 214 1.0100
LLL] i1% 1.0160
CCYaML .- 246 3,000
CCVaMa 317 1.0100
- CCUARI ._ 18 _5,03800..
P& 1% 1.0100
P16 220 1.c0L100
b2l 222 1.0100
ETAT . _ 224 1L.0100
[ £ 229 L.0100
BLOSE _.. 226 L,u100
RFP4 227 1.0100
NF . 2238 1.plod
CCVIE] 239 1.0100
CCYEEZ 219 _1.0100..
CCVBE] 211 L.0100
CCVEAYL 232 1.0100
CCVEAL 233 l.9100

TEST nn;:. g- :-’o @ HRS
-COMP DATE., 7= 9=19 1025 HRS
AGM-109 COMP RUN, OFF LIHE
- PRGGRAN, .
T WA ~  FNI Fhp FHE
254 - .287 126 yar FFT)
-0,0298 =0,0000 0,0031 0.0313 0.0310
0,004 . —=D,0000 - - 0,0008 0,0079 0.0077
0,0335 a,0000 -0,0034 -0, 0352 =0,0349
~00074  _ =0 0000 0.0008 . 0,0078 0.0071
=0.0074 -0.0000 0.0008 0.0078 0.0077
=0.,0468 -0,0000 0.0491 0.9492 - D.04dR
0.4989 -0,9666 -}.6204 *0,278% -0,%234
a0, 3952 - 0.686% _0.7301- 0.7537 ... 9,7R%0
0,437% 2.3131 0.2684 -0,3074 =0,287%
- —D,0000 . =0.08088% ._ 0,1334 -wf, 0433 - =0.0478
D.0000 90,9763 -} 4833 D.4776 0.5267
--0,0000 =0,08153.. -_ 0,023 =0.0075 =0.0083
90,0000 Q,9457 .1.4367 0. 4029 0.5102
0.0000 0,8817. ...1,8561. o, 4320 0,4764
0.0000 0,355 9.788¢ 0,172 0.1918
- 0,0000..— .»#0,339). . _«0,529b w0,1170. .. =0,1382
0.0000 0,0000 2,0497 06,0000 0,.0000
0.0000. - 0,0000. - 3i.0464 0.0000 .  0.0000.
0.0000 0.00v0  =24.3681 0.0000 0,0000
0,0a00 0,0000 - 16,5849 .0.0aca 0.0000
0.0000 0,0000 8.9674 0.0000 0.9000
0,0000 -. . 0.0000 — 00,0000 2.0355 ... Q.00d0
0.0000 0,0000 0.0000 ~0,001% 0.00d0
—0,0000 - - _0,0000 .. 0,4000 9,0183 - 0,0000
0,0000 44,0000 0.0000 0,6102 0.5172
0,0000 . 0,0000 0.0000 0.4402 ¢,5798
¢,0000 0.0000 0.0000 -0,3809 «0,0047
0.0000 . . 0,0000- 0.0000 0.0157 0.0080
¢,0000 0.0000 0,0000 -0,1544 ~0.0344
0,0000 0,0000 0,0000 0.1468 0.0332
0.0000 0.0000 0,0000 -0.170% 0,037
0,0000 . D,0000.._ _D,0000 . - 0.6780 ..B.4966
0,0000 0.0000 20,0000 0.0000 2,0078
0,0000 0,000¢ . _ 0.00Q0 - 0.0a00 . _9,0131. .
09,0000 0,.0000 0,0000 0.0000 0,0202
0,0000 .  0,0000 0.0000 9.0000 09,0000
0.0000 0.0000 0.0000 0.0000 0,0000

DATA POINY.

{F1t Cond 3:

TESY, 0001
1EST 001
NA FNC
229 130
0.0315 09,0118
---0,00TR 90,0078
=0,0154 =0,0354
- - 8,087 . 0.G078
0.0070 0.0078
- 06,0495 0,0495
-1,0610 0,4778
- 0.804R0 . =»0,5534
-0,2675  «0,5008
-0, 0856 -0, 0895
0.9458 -0,9067
=0.0148 .0,0155
6.9162 =0.9559
- -0,54%2 _ «1,2623
0.3211 «0,4976
- .a0,450) _. _0,3272
0.0000 0.0000
-0,9000 0,0000
0.0000 0.0000
0,0000 .  0.G0DQ
0.0000 0.0000
- - 0,0600 .... —0,0000
0.0000 0.0000
—-0.00080 —. 0,0000
0.TH36 1.9754
0.4942 1,7668
0. %103 9.0000
- B.0607 94,0000
=0,2607 £.000¢
— ©,253D %, 0000
-0,207% 9,0000
—0.3591 .0,0000
a.0000 0,0000
.A.0060 - .0,0000
9.0000 0.0000
1,016% 0.000¢0
0.1366 0.9000

1,000 ft/Mach 0.75)

FG1 FGM FGL
F{ 1] - —3268 490

-0,0138 Q,00a00 0.0000
~m(, 0034 ——_0,0000..- D0,0000
0.019% 9.c000 o,0000
-uB.0034.. - —0,0000.... 0.,0000
"0.0034 0.6¢000 ¢.0000
- B.0000 . _0.,0000.. G.,0000
-7,0083 3,379 =0,497%
0.,5032 .. 0,515 . 0.5)19
a,5159 0.2351 0,2425
—0+0197 . =0 0665 __ _ . =0 GbB6
=-0,2238 0,732 0,756
0.0034 __ =0.0415. -u,0119
=Q,2]08 o,71012 0,734
- Ll.800% __0,5834 H,b843
U,5600 0,2669 0.2753
.-*0. 3809 ____e0,1398 ____ wo,1854.
1.0000 o0,0000¢ 99,0000
35,3892 0.0000 a,0000
-1).0884 0. 0000 0,00l
8.091i 0.0000 0. 0u00
4,374% 0.0000 0,0000
— 0.0000. —.—0,992B. --.0,.0000
0.0000 =0,0007 R.2000
D.0000 .. H,007% ____g.0000
0.G000 0.3074 0,25%33
Q.000D . -0,2147 0,2040
0.9000 «0,1858 ={,3023
00000 . . 0.0174 . .0.003%
0.0000 -0,0733 =8,01b68
8.0000 - - U,072% 0.9in1
0.,0000 =0,0833 =0.0185
a.0000 ---0,3297 - D 2432
0.0000 0.00090 0.9834
2.0000 .. .. D DOQQ. .. _0,.00561
2.0000 0.00Q00 0.009%
0.0000 0.0000 0,0000
0.0000 9.0004 o.0000

Z-lBHL-003v



£8

DATE 7= 9-79

ARGy NG . .

AEDC DIVISION

PROJECT mUMBER,

—A—SYERDRAUP CORRORATION CUNRARY

ENGINE TEGT FACILITY

- - ARNOLD. ATR--EORCE- STATION,: -TENM

0= 0~ 0
T= 9279

COMP RUNM, OFF LINE

TEST DATE.
¥E5T CELL, COMP DATE.
TEST ARTICLE, AGM-109
TEST ARTICLE S/N. PROGRAN,

- IRFLUEMCE-COEERICRENT —m - o — — o e

INDEF  IYRD PER FGA FGC

e a AN M m A ee = = Ee B o - 24 e 336 -
copol 194 1.0100 «0.0000 0,0000

—~CORED - - 3UB —1.0100 -  =«0,0000 -. 0,0000--
COPOY 196 1.0100 0,0000 0.0000
XNZ . .— 197 11,0400 . =0,0000. 0,0000. -
GuT 199 1.0100 =0,0000 0.0000

o RTAem e b 99- 1,040 .. 64,0000 - ——.0,0000 -
TT0 201 3.0100 00,7598 -0.0104

~PEO-— 303 1.0100. —_ D,5600 —-=0,3207 -
PTODEO 203 1,0100 0,2560 =0,0519

~—CHACL. . —204 - 1.0100 —w0,0874 . __=0.00320 .
CHAC2 205 1.0100 0.9615 0,0216
-CWACY —— 266 4.0100 - =0,0151. =0,00Q)
ang 207 1,0100 0,9314 0.0210
CETAR] 200 1,0100 - . 0,7210- - =0,3590
CETAR? 09 1,0100 0.3908 -0,0594
LETARY. . 210 3.0400 . _=0.1960.. —. 0.0363
AB 11 1,0100 90,0000 0,0000
CFGPL . 212 1,0160- __ 0,000 ... ©,0000
Ccrep2 211 1.0100 0.0000 0.0000
CreP3. 214 -1.0100 . . 90,0000 -..0,0000
xN2 315 1.0100 0.0000 0.0000
CCVANI . 246 4.08800 — _0,0000- —0.0000.-_
CCVanz2 17 L.0100 0,0000 0. 0004
~CCVON) ... _218 10100 0,0000 .- — 0,0000
P& 219 1.0100 0,1618 0.9605
Pib 220 .1.0500 . .0,2403 . D,6159
1% 223 1.0100 0,1995 0.0000
ETAT _ 224 1.0100 . 0.029% _ . 09,0000
Pl 218 11,0100 -0.1268 0,0000

. BLUSS 236 _1.0100. - 0.1210 _. 0,0000
HTP4 227 1,0100 “0,1400 0,0000

. WE.. ..228 .1,0000......0,1747__ _.0.0000 ..
CCVOE] 229 1.0100 40,0000 0.000¢
-CCYBE2 _ _230..4.0108 . 0,0000. . .D.0000
CCVBED 231 1.0100 90,0000 0,0000

. CCYAAL. 232 1.0100 0.8834 9,0000.
CCVAZ 433 1.0100 0,0664 0,0000

0 HRS
1025 KRS

TEST, 0001

TEST U0l

DAIA POIRT,

{F1t Cond 3, Cont.)

Zigdl1-0aQ3ay"



L]

DATE 7= 9=79 FROJECT NUMBER,

—ARQ, INC,
AEDC DIVISLON

-4, SYERDRUP CORFPURATION CONRANY. .. _
ENCIME TRAT FACILITY
—ARNOLD AIR_FORCE —_—
TEST DATE., O+ 0= @ 0 HRS TEST, 0001 DATA POINT, 20320}
TEST CELL.-- - COMP -DATE, -7=.9=19 _3030 HAS e e -
TEST ARTICLE, ' AEM-IOQ conP RUN. OFF Line ust ou (Fit Cond 3, Cont.}
THET -ARTICLE- 8/Nx — - —— - PROGRAMN. - - - - - m— - . -
uﬂ.uucs-cunnﬂln e ——— e e  ———— e cei——— - ——
INDEP  1TWD vo WA 4} FNN FAE FHA [ 1 FGi1 FGH FGE
251 257 128 327 -328 - 129 ST FTL O T R %0
CCvRA) 234 1.0100 0.0000 0.0000 0.0000 0.0000 0.0000 90,0322 0,0000 0.0000 0,0000 0,0000
-CCNBA4 . —235 _1.0800 - . 040000 — . 0,0000-——— 09,0000 . - 0.0000— - 90000 -0.439T— . _¢,0000 —.-0.0800 -— 0. 000¢ 20,0000
CCTEAS 236 1.0100 0,.0000 0,0000 ¢,0000 0,0000 0.0000 ~0, 3689 0.0000 0,0000 0.0000 9.0000
A6 237 1.0100 0.0000 0.0000 0.,0000-—  -0,0000. 90,0000 . -0,1602. . =0, 0334~ _._0,0000—.__.0,0000 -0 0000
AlG 230 1.0100 0.0000 0.0000 0.0000 0.0000 06,0000 =0,18080 b.0338 0.0000 0.0000 0.0000
PESRE - . 239 1.0100 0,0000 0.0000  ..=0.0008- =1,0934.- . <3,4093  .w0,0742. . =0 9098 . =0.0000 ... =0.5326 .=0,53%8
QLAY 243 |.0100 0,0000 0,0000 28,0000 0.6846 0.4941 0,3550 4,0000 0,0000 0.3339 G, 2430
- ETAB - -244 - 1.0100 -- 3, 0000 0-0000- —-0,0000 0,6046.— _ 9,494} - Q2550 ——— 00,0000 - 0,0000. — 0,33)9 '0,idl0
CHPX1 48 1.0100 20,0000 0.0000 0.0000 =0,0010 =0.0007 =0,0005 0.0000 0.0000 «-0,000% =0,0003
CFGCY ... 246 1.0100 90,0000 .- -0.0000 . —0,0000 0,0000 —. ..0.0000. -~ 0,8000 —— =3 6718 _.._5.0000 — _ 0.0000. . -A.000G
Cree? 247 1.D100 0.0000 0,0000 0.0000 0,.0000 0.0000 20,0000 6.9615 0.0000 0,0000 p.C000
CFGCA- ..-348- 1,0000 —._0,0000 -~ .0,0000 -— G000 0+0000 -.. .0,0000--  0.0000 - =,9550..- —0,0000 .__D_0000 0,0000
CcrGc4 249 3,0100 0.0000 0.0000 0.0000 0,0000 0.0000 0,0000 3.4236 0.0000 0,0000 2.,0000
-CFGCS.  -380 12,0100 ..-0.0000.. _0,0000-. .0,0000 - {.0000.- — O.0000 - . 040000- _ =3,0022 .. .. 0,0000 - .__0.0000 o.0000

Z-lgu1-oaav



<8

DATE 7~ 9=79

PROJECT NUNBER,

~ARD, 1NC,— -
AEDC DIVISIGM

—A—SVERDRUR . CORPORATION CONRANY

ENGINE TEST FACILITY

S-STATLOR, -TERN-—am
TEAT DATE. 0= Q= O 0 HRS
TEST CELLy - - n CONP DATE.~ 7=—9=79 .- LO3IO HRS
TEST ARTICLE, - AGM-109 COMP RUN. OFF LINE
TEST ARTICLE S/M, PROGRARN,
SWFLUBNCE- COEFFICEENT - —— - —— — — e o= .
1RDER 1TNO PER FGA FGC
N T T ¥ T
CCVeAj 234 1.0300 0,0457 0,0000 .
CCVEAL - -235. -4 40100 -0y 213V - — 0,0000—
CCYAAS 236 1.0100 «0,1794 09,0000
A - o337 1,0300 .- 0,0179 =0, 0163
AlG 438 1.0100 =0,0762 6,0163
PEBNE - 239 1.0100 =0,4738 -=Q, 4425
OLHY 243 1,0100 t.1728 0.4080
ETAR - 244 1,0100 - -0,173% - -0,0000
CHPX1 245 1,.0100 =0,0002 0.0000
. CFGCL - —246 - 41,0000 . 0,0000 - «d,7858 -
Crec? 247 31,0100 0,0000 3.3054
. CFeCd 348 11,0100 .. B£.,0000 09031
CrGC4d 249 1.0100 0,00040 1.762)
.CFCCS .- --280--1,0300 . 0,000 -.-=} 4600 —

TE$T. 0003
TEST 001

DATR POINT. 203301

(F1t Cond 3, Concl,)

Z-18-H1-0a3v



98

DATE T- 9=79 PROJECT WUMBER,

CMROp IMC e e — o
AEDC DIVistaw

& -BYEADRUR. GORPORATION CONPANY— .-

ENCINE TEST FACILITY

—ARBOLD AIR—FORCE -STAT LONy—TENN.—- .

TEST DATE. O« 0= 0 0 HRS

-TE4T CELL.- - COMP GATE, 1= 9=T% 103¢ BRE - -
TEST ARTICLE. AGM-109 CONP RUN, OFF LINE

TEST -ARTICLE -B/H. - - - -PROGRAM. -

—IWEEUENGE -CORFRSCEENT - - st o e e e on —eee

INDEF ITND PER vo W FNL 4] FHE
- aem - -251 - 357 LT ) - 337 128

copal 194 1.0100 =0,0297 0.0000 0.4039 G.0291 0,0200

- CORRZ- - 195 1.OH0 - =0,0138 —— 9,0000 020017 - 0,813t 0,0120
CcDPO} 196 1.0100 0,0194 ¢.0000 =0,0025 =0,0183 -0,0182
EEE - e 39750800 —0 0120 Gy 0000~ 0PI — - O 013E — - 0,030 —
GNT 199 1.0100 ~g.0128 ¢.0000 0.001? G.0131 0.0120
SKEP — - 199 —1.0100-- =0,0380- --— Q40000 -- -0,9340 0,031 - - 0,0H9 -
110 201 1.0100 0,49838 -0,974) -3,6039 -0,2923 -0,5217
£50 - - - 202 -1.0100 -.=0,4332 - _.0,7428 0.7973 0.7930 0.9319-
FTODSO 201 1.0100 0.4455 0.2572 0,1994 =0, 2841 -0,2708
CMAGY _ o4 1,000 06,0000 «0,4917 - 01244 - _=0,0494 -0,0533
CHAC2 05 1.0100 0.0000 0.9922 -1,3587 0,548 0,576
LHAC3. . — 268 1.0100 09,0000 -=0,0153 0.0208 =0,0082 -0,0089
ANt 07 1,0100 0,0000 0,9657 «1,.3166 90,5183 0.5804
CEYAR] 08 1,0100 0,0000 0.0E16 2.1025 0,4747 0.5116
CETARZ 209 1.0100 o,0000 20,3473 0.k287 0,1870 0.2017
-CETARI. . 210 14,0100~ - 0,0000-.—=0,2289 =0, 5482 . .=0,3233.. ~0.1330
At M1 1,0100 6.0000 0,0000 1.9443 0,n000 ¢.0000
CFCPL - 212. 1.0100--. -0,0000 —--D.0000. — 31,5634 . Q.0000 0.0000 .
CFGP2 213 11,0100 0,0000 0,0000 =25,2978 Q.8000 0.0000
CFGPY . 214 1.0100 0,0000 —0,0000 . 17,0644 0,0000 9.0000
xaz 21% 11,0100 0.0000 ¢,0000 9.0074 0.0000 0.0000
COVANL .. 316 J,0100-.. —0,0000—. 0. 0008 - . .0.0000. _1.9353 60,0000
CCVEN2 217 1.0100 0,0000 49,0000 9.4000 =0,0081 0.0000
~LCVEND 24810100 —. —0.0000_ . 4,0900. —— 0,0000.. _0.0823.. . 0,0000 —
pe 219 1,0100 0,0000 9,.0000 0.0000 0.6995 0.5537
e .. 220 _.1,0100 0.0000 .0, 8000 - 0,0000 0,4935. 0.b490
{1 222 1,0100 0.0000 0.0000 0.0000 -0,3428 -0.0001
ETAT --224 11,0100 . 0,0000 __ 0.0000 0.0000 0.0347.. ... 0.,0090_
P3 225 1,010¢ 0.0000 0.0000 0.0000 =0.1478 -0,0379

-BLUSS . 238 1.0100 - 0.0000. 0,0080 . . 0.0000 0.3441. ¢.0375
I 227 1.0100 0,0000 0. 0000 0,0000 =0.1634 =0,0418
NF _. 228 1.0100 .. . 0,0000 0.0090 £,0000 0.6222 0.4609
CCYHE]L 229 1.0500 06,0000 0.0000 9.0000 9.0000 1.9139
LEVIED ... 230 L0100 -0.0000 0.0000 0.6u00 ©.0000 0.0L17
€CYEE) 231 1,0100 0.0000 0,0000 9.8000 0,0000 0.0153
CCVBAL 2312 L0100 0.0000 86,0000 0,4000 94,0000 0.0000
CCYRAZ 2331 {,ei00 09,0000 0.0000 0,0000 0.0000 0.0000

r

TEST, 0001
TEST 001
NA FAC
29 30
0.0280 0.0280
04,0131~ --0,03134-
=0,0183 -0,0182
0,013 - 8,013% -
0.0121 0.0131
AP TY J——t T
-1,0341 O 4614
0,9319 =0,2331
=0,23M4 -0,6378%
-0,0082 0.088)
0,.9554 -3, 9547
«0,0147 ~0,08147 .
0.9260 -0,92%13
06407 _=0,7335
0,253 -0.1007
w0 V675 __ _0,1782
9.0000 09,0000
.0,0000 - —- 0.0004
0.9000 90,0000
0.0000 0.0000
09,0000 0,0000
~0,0000.. ...0,0000 - ..
0,0000 0,0000
0,0000.. . 0,0000
0,7914 2,050%
05274 - L3248
0,4070 90,0000
0.0%48 . 0.0000
=0,2331 a.0000
0,2270 ... 39,0000
00,2578 0.0004
L 0,319 - 0.0000 -
0,.0000 0.0000
0.0000 ... 9.0000
0,0000 0.0C00
1.7159 0.0000
0.1148 £.0000

(F1t Cond 4:

DATA POINT, 204201

8,000 ft/Mach 0,65).

Fal FGN FGE
263 am . 290

=0.0124 90,0000 0.0000
—-=Qy0034 —-—0y0000 -. 0,0000
0.0081 0,0000 0,0000
~=00034 .. —DL0000 - . -—0,0000-
*0.0034 0.4004Q 0. 0000
00000 - .— -0,0000 - - 00,0000
-2,1331 -0.3837 =0,5017
0.5491 —0,5667 - 00,5822

[ YEL] 0.1962 0,2018
- G,0185%.. .=Dp.,D100. . =3.0719.
=0,7169 0, T572 0,774
0.003% ....~0,0117. =0,0120
=~0,2101 ¢,7339 0,7339
-- -4 5400 - - 0,.6728 0.8510
0,5949 0,26%0 6,271}
»0,3831 =0 3748 __w0.LT78%
{.0000 09,0000 0,0000
.5,9412 0,58000 - D,0000
-13.0111 Q.9000 0.0000
B.2167 .. 0,0000 - Q.QO000
4.6301 0,0008 0,0000
0o0000 -0 9984 ... 0,0000
0.0000 «0,0007 00,0000

- ReDDOD- D.0083-. .. ..0,0000
0.0000 0.3%42 0.285%3
0.0000 0,2536 -0, 3344
9.0000 -0.1761 =0.0000
da.ga0d_ . 0,0128.__  Q.0048
0,0000 =0,0759 -0,019%
0,9000 0.0740 - 0.0193
0.,0000 =0, 08490 =0,0215

- O0.0000 . . 0.3197 _ 10,3375
0.G000 0.6000 D.98b1

- - 0.0000— ...0,0008 00050
0.0000 0,0000 0.0079
D.0000 - 0,0000 D.b000
c.0000 00,0000 Q.0000

& l8"H1-0d3v
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DATE 7= §=19 PROJECT MUMBER,
—ARQ, MG . . . ... .

AEDC DIVISION
—A-SYEADRUR_CORPORATION COMPAMY- — -

ENGINE TEST FACILLTY
—ARNOLO AR FORCE STATLON— TENN - —

TEST DATE, O- G- @ 0 RRS
TEST CELLs- - - .-CONP DATE, T=- $=T9 - 1026 has
TEST ARTICLE. AGM-109 CONP RUN. OFF LENE
TEST ARTICLE S/N.. - PROGRAN . -
ENELUEHCE. COEFEICIENT —— o o <o
INDEP  1TRO  PER FEA rec
4 308
coral 194 1,0100 0.0000 0,0000
-COPO2-- - 195 -1,0100 0.0060 — 06,0000 -
€0Pod 196 1.0100 0,9000 0.0000
XNZ 191 1.0100 029000 0,90v0
ent 199 1.0100 9.0000 0.€000
KTR - -- 199 1.0100 9.9000 0,6000
M0 201 1.0100  =0,7654 0.004%
PEO-— - —— -202--1o0MI0 - — 0yk3B6 - -0,0446 -
PIODS? 203 1.0100 0.2214 0,0183
—CHACL . .204-~1,04080 —=0,0889 ----0,0009--
cuAC2 205 1.0100 0.9732  =0.0101
-CWAG) — 208 — 1.D400  =0.0150  -0.0001
I 207 1.0000 . 0,933  =0,0098
CETARL - —208 4,0060 - 07576 -  Qy050k—
CETARZ 209 1.010¢ 0.2999 a9.0240
—CEIARI -—340—1.0400 - — =0 1930
s 213 1.0100 0,0000 0, 0008
CEGP1-—— 212 .0000- - 0.0000.. . —3,0000—
creP2 213 1.01ca 0.0000 0.0000
CFGPD .. -244 .4.0100- - - 0,0000 - .-0.0000
N2 215 L.0lo0 0,0000 0.0000
CCIBNL 246~ 1,0800 - 0,0000——0.,0000—
CCVENZ 217 1.0100 0,0000 0.0000
-CCUM} _. 338 - 40100 - 0,0000 -—0.0000..
P6 219 L.o109 0.4073 1.0556
PL6 . ._. 220 . 1.0100 0.2714  0.6820
16 221 1.0L00 b.2095 0.0000
JETAT - _._.234_. 10000 .. 0.0282 . _.._0,0000..
%] 225 1.00100  =0.1200 0.0000
BLOSS. . _ 226 1.0000. . .-0.1149 _ _ 0.0000 _
M 227 1.0100  =0.1327 0.0000
WF ._ ._.228 1.0400_ . D.1543_._.0,0000
CCVEEL 229 1,0100 0.0000 0.0000
CCUAEZ___2)0 1.0i00.  0.0800 . . 0.0000
CCYE3 231 1.0100 0.0400 0,0000
CCUSA1 . 233 1.0100 o_BE33 0. 0000
CCYBAZ 231 1.0100 0,0591 0.0000

TEST. 0001
TEST 001

UATA PDINY. 2043901

{F1t Cond 4, Cont.)

Z-l8-41-003v



88

DAIE 1= 9=79 FROJECT NUMBER,
ARy IMC.
AEDC D1VISION

— M-SV ERDRUI_CORPORAT S DA -CONPART—

ENCINE TEST FACILITY

—ARNOLD A 1A FORGE ~-STATION—SENN
TEST DATE, 0~ O~ @ 0 HRS TEST. DOA} DATA POLAT, inl,in
;t:; c:“l"?él; AGH 109 Lonp -Da:i: 1-"?",9 4030 HPS _1‘ -
E A E. - CORE RUN. OFF NE EST 00])

TEST- ARTICLE 87N, . . PROCRAM, - - - - {F1t Cond 4, Cont.)

JINFLUEBNCE -COREFIGHENT - ——— - —- ——— L A e b e e e —— nh . —— ——— —_——
INDEF -1TNO PER Y0 [ 1} ENl FHNM FNE FNA FNC FG1 FGN FGE
cemme em e me e waBL- - - @Ble - - 336 --—32T- - 98- - 229 - 390 268 . _p68... . avo

COVOA) 234 1.0100 0,0000 00000 0,000 0.0000 ?.0000 0,0241 2.0000 0.0000 0.0000 0.0000

CCYSAL - - 338 - 1.0100 -----0,0000 -0 0000 = — -0, 0800 --— Dx0000 - B BOQQ- 3808 0y 0000 - -—0,0000 ---— O 0080 —- 04,0000

CEVEAS 236 1.0100 0.0060 2.0000 0.0000 0.0000 0.0000  -9,2930 0.0000 0.0000 0.0000 0.0000

A6 o emr33 T 100100 - 0rA000 - - Dy B000 — Gy BDO0 ———Oy@ORO- - 0yDE00—— ydAbE . aOrPAI0— — Qe PO GrROIT - —— —BrOPOD

Ale 230 1.0100 0,0000 2.0000 9.0000 9.0000 D.0000  =0,14T0 0.0411 0,0000 0.9000 0.0000

RBINE 3391 0109 - — 010000 -—-OyBEAB- — —- Qa0 —etrBO6D- - ] BOIB - b 4B el B15D — G 0000 . -aD 6204 .. =D 53]
QLHY 243 1,0100 0.0000 0,0000 0.0000 0.6290 0. 4587 0,3159 0.0000 0,0000 0.3232 0.236)
—ETAB.- —— 44— 1HGO——- 0,0000 - 0,0000— — 0y0000--— —9,6390 - — 0,437 @x3150 o 020000 - - 990008 Uy323 0.2363

CHPX1 245 1.0100 0.0000 0. 0000 0.0000  -0.0014  ~G.0010  =0.0007 0.0000 0.0000  =0,0007  =0,000%

CFGCL - — 346 140100 - — 0, 0000 . —— s 0400~ - — OylBOO0 - - 050000 ———4yDOOF — 0r0000 -——adp 3555 . . QudOO) —— O QUER- -.n - - 5. 0000

crec? 247 1.0100 0.0000 o, 0000 0, 0000 0.0000 4,0000 0.0000 6.4334 0.0000 0.0000 %.0000

CIGCD - - 248 1.0100 0,0000 5.0000  ---9,0000 0.0000-  0,0000 - 0.,0000 - «1.5251 - -0.0000 --— -0,0000 0.8000

croce 249 1.0100 0.0000 1.0000 0.0000 0.0000 0.0000 0,0000 3.4520 0.0000 0.0000 9.4000

CFECS %0 1,.0100 0,0000 -- G,0000 - --0.0800 - 0,0000 0.0004 0,0000 -=2,6235 o,0000 —— 02,0000 g8.80040

T-18-HL-003av



6%

PATE 7= 9=79

TAEDC DIVISION

A SVERDAUR CORRORATION CONPANE. — -
EPGINE TEST FACILITY
- -ARMOLD—M R—FORCE -STATION,—TENN ..
TEST CEble~ .- -
TEST ARTICLE. AGM-109
TEET ARTICLE 87N, PROGR
-~ INELUSNGEGORERECIENT - —— — —immmm—m o - —
INDER 1TNG PER FGA FGC
e - - 4 333
CCVEA3 3234 11,0100 0.0124 0.0000
CCVBA4 238 §.0000 — - O, A964- . -—0.0008
CCYBAS 216 1.0100  =0.1500 0.0000
b . 237 1.0100 - Q0758 - —~0,0211
ALe 238 1,00100  =0,0757 0,0212
PBYNE 219 1,0100 - =0,5895 - 0,036
ALY 24)  1.0100 0,1623 0.0000
ETAB -~ —-244- 1.0300 —- -0, L63B-——_0,0000 -
CHPXY 24% 1.0100  =0,0004 92,0000
CPGCL . —3246. 1,0400 « . 0,0000 . —~1_9540.
CFGea 247 1.0100 0.0000 1,3120
~-QFGCS — - 38800400 - - 0,0000 - - —=O, T05 )~
Crece 249 1,0100 ,0000 1.1772
CFGCS  ..250 1,0100 -  0.0000 - - =1,3504

PROJECY i“ﬂlll-

——

TEST DATE.
== = COMP -DATE, -- T~ 9=79
CORF RUN, OFF LINE

TEST, Q001

TEET ool

DATA POINT, 204201
| (F1t cond 4, Concl.)

T 1gd1-0g3y
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OATE 7= 9=79
ARy IMC o ———
AEDC DIVISION
—-A—SRERCRUP CORPORATION-COMBAMY - -
ENGINE TEST FACLLLITY
——ARBOLD-ALR. - RORCE- STATION—TEMN- —

PROJECT

TEST DATE. 0= 0= O ¢ HR3 TEST. a4a1 DATA POINTI, 209201
TEST CELL. AGH-109 COMP DATE. 7- 9=79 1037 WRS test o
8T ARTICLE, - CONP RUN, OFF LINE E o1 .
TEa1 ARTICLE 8/, PROGRAN, (F1t Cond 5: 8,000 ft/Mach 0.75)
INFLUBNCE- CREFEICIENT - - an -~ = o e e ool . R
INDEP ITND PER v WA FN1 FNN FNE FHA FNE FG1 FGN FGE
: - .. .. Lasi . as? . 326 11 326 329 220 268 268 avo
copal 194 11,0100 =0,03101 =0,0000 0,0034 0,306 0,0304 0.0307 e.,Di07 =0,0136 =0,00480 =0, 0000
- CORGY- - -~ 199 1,000 - =0,0096 - -=0,0000 00011 - 040097 - 0.009% -00098-- . 0,0098 -=0,0843 --=0,0000 -0 0000
COPG3 196 1,000  0,0267  0,0000  =0,0030  -0.0269  -0,0267  =0,0270  =0,0271  0,0120  0.0000  0.0000
KNT . 397 12,0000 .- =0,0096 — =0,0000 - 0.001i-  0,0687 — 0,0006 . 0,0098. - . -4,0098.- - =0,0043—~.—ad 090000000
Gt 198 1.0100  =0.0096  ~0.0000  0.0031  0.097 0,009  ©.0099  0.0098  =0.004]  =0.0000  =0.0000
RIR 199 1.0100  -0,0468 00,0000  0,0477  0,087F  0,0489  0,0475 9,047  0.0000 —0.008¢  ©,0000
110 201 1.0100  0,4988  <0,9601  «3.5996  +0,2599  =0,5076  «1,0361  0.457¢  «2,0162  =0.3618  =0,4968
PSU— —--— 203 1.0400  =0,3923 9,681  -0.7268  ©0.7209 . 0,7617 - G,8314 .. <0,4627 - 0,5047 . ..0,8066. . 0,339
PTODSC 203 1.0100  0,4295  0.31803  0,2698  =0.2813  =0,261)  »0.2337 0,834 0,341  0,2365  0,244¢
CWACE -..204...4.0100 . ..0,0000 .=0.0860 - ._0.1397 . =G.0836 .. =0.0467 .. .=0.0034 — _0,084¢ __0.0208 .._.0.0615. _ =0,086d
CwAC2 203 1.0100 2.0000 0,9629 =] .46%57 0,460 a,5167 0,357 =0,9454 =0,.2400 9, 7157 0,740}
CwAC) ——206— L0104 .. 0,0000 . =0,0154 -—. 00,0232 =0,0074 =0,0003 =0,014%9 - 020851 - - 40,0037 ——=p,0404 =0,0118
xN1 207 1.0100  0,0000  0,9323  «1,4187  0.6312  0,5003  0,9059  =0,9133  ~0,2)22  0.6930  0.7168
CETARY. . - 208 —3.0100  0,0000 -— 0,8857 - -1.9136  0,4301 . 0.4780  ©0.5586  =1.1312 - 1,3948 - —0.65HL —— 0,606
CETARZ 209 1.0100  0.0000  0.3623  0.7928  0.1751  O0.1945  0,3396  ~0.4S)1  0.5706 0,292  0.2785
~CETARD 24040480 . -0.0000 — =0, 3480 -~ 0,535 - =0.1485 . »0,4332 - =0.4580.— 0.3025. — =0.3806—~0.i84) _ =p.iS01
as 211 1.0100  0.0000  0.0000  2.0190  0.0000  0,0000  ©0.0000  0,0000  1.0000  0.0000  0.0000
CFGRL-- .. 211 e0100. ~ .. 0, 0000 —0,00800. -—10,535% 0.0000 0,0000 00000 9.0000 5.2190 0.0000 80,0000
CraPi 213 1.0100 4.,0600 09,0000 =23.4538 1.0000 0.0000 0.0000 0.0000 -11,86157 0.,0000 00,0000
SCFGPA- - 244 - §.0300. - -0,0000 — ..0,0000. .--46.0963 0.0000 - 0,0000 0.0000Q 0,0000 - T.9726 0.,0000 0.,0000
XNz 215 1,0100  0,0000  0,0000 8,900  0,0000  0,0000  0,0000  0,0000  4.4042  ©0,0000  0,0000
. CCURMS - —246.-1,0400 . .0.0000 — —0,0000- —~0,0008  4.9954.  0,0000- —0.0000. . _0,0000  -0.0000 _. 09925 . 0.0000
cCYeN2 217 1,0100  0.0000  0,0000  ©.0000  =0,0015  0.0000  ©,0000  0,0000  0.0000  «0,0008  0,0000
CCVENI . 218 1,0100-  0,0000 -- 0,0000 - 8.0000  0.0167  0,0000  0,0000  0,0000 . G.0000. -. —0,0083  0,0000
P 219 1,0000  0,0000  0,0000  0,0000  0.6070 09,5036  ©,7138  1.8632  0,0000  0,3019  0,251%
P16 220. 1.8100  0,0000  0,0000  0,0000  0.4i37  0.5458  0.472)  1.1871  0,0000. -..0,2057  0.3726
16 222 1.0100  0,0000  ©,0000  0.0000  =0.3766  =0.0027  0,3960  0,0000  0.0000 0,147}  =0,0013
E1ar 224 1.0100  0,0000  _0,0000  ©0,0000  0,0364_  ©0,0068  0.0630  0.0000  0,0000 . 0.0481 0,003
f3 225 L,0L00 70,0000 0,0000 ¢. 0000 =0.1503 =0.0267 =0,2644 0.0040 0,0000 ~0,0747 -),0113
aLDss . 226 11,0100 0,0000 0,.0000 - 0.0000 0,1500 0.0304 9,2597 0.0000 0.,0000 0,0750 0.0152
WFP4 227 1.0100  0,0000  0,0006  ©.0000  =0,1659  =0.0207  =0.2920  0,0000  0.0000  =0.0835  =-0.014%
WF 228 11,0100 0,0000 o.0000 0.0000 0.6045 0.4983 0.3612 0,0000 o0,0000 0,.3405 0.2488
CCYIEL 229 1,.0190 D,0000 ¢.0000 g.0000 0,0000 1.96890 4,0000 02,0000 0.0000 o.0000 0.9828
CCVAE2 _ 230 1.0100  ©8.0000  ©0,0000  .0,0000  ©0,0060  .0.0138  G.0000 . 0.0000-.  0.0008-  0,0000 . -0,0049
CCYRED 231 1.0100 0.0000 02,0000 ¢.0000 0.00¢0 0,0207 ¢.0000 90,0000 0.0000 2.0000 V.0103
CCYiA} 232 1,0100 0.0000 0.0000 0.0000 0,0000 00,0000 1.7749 0,0000 0.0000 0,0000 0.0000
CCYEA2 233 1.0100 90,0000 0,0000 0,0000 ¢.0000 a.ovo0n 0.1366 0.000¢ 0.0000 0,0000 09,0000

Z-1gHLDa3Y



BATE T- 9=3% _ PROJECT WURBER,

—h e LRE
.X0pC piviszohs;- . .
ENCIXE TEOT FACILITY

—3K88
TEAT ARTICLE.

TEST DATE. 0= 0« 0
— e COWPDAT
AGM-109 CONP RUN, OFF LIME
~PROGRANy—

0 HR& TESY, 0001 DATA POINY, 205301
by entoPuTd. . 4027 -MHB - —— -

TEST 001 (F1t Cond 5, Cont.)

———— e -

I6

INDEP 1THO PER FGA rec
— —— e 33—
copal 184 11,0100 “0.0000 0,0000

0000—
cOPQl 196 1,9300 0,0000 0,0000
T “199  1.0100 =0,0000 0,0000
00— Dy 0006—
D 01 1,0100 -p, 7491 =0,0078
PIODEC. 201 t,0140 0.3804 =0,0369
—CNACE — 204 1000 — =Dy OB ———a Oy D
CMACZ 205 1.0100 0. 9494 2,0158
—ChACS : 83

—— - 00—y 01
XNl . 207 1,0100 09,9192 4,052

CETARI a9y 1,0500 0,.2965 -0,0424
an 211 1.0100 94,0000 7.0000
G —— 240 — - 00— — 0, 0000 - — 0, 000 —
CFGP2 3 {.ci00 90,0000 Q.000¢
--CEGPD. — 234 41,0108 — 0, 0000 . 0.0000 —
N3 s 1.0100 0,0000 49,0000

COURMY . 246 3, D00 0. 0000 0. 0000
* CCYIRE LT L.0000 - a,4000 9.0000
- CCYAM3 218 4 .0400 0 0000 —0.0000—

Pé 17 1.0100 0,3544 0,9247
e 220 4 00— . 0 30,5083 _
T 122 1.0100 0, 1768 0.9090
e AT 23 000 00331 . 0,0000_.
£ 135 1,010 =0,1313 90,4000
~-BLOSE . 2336 L.0100 0 1288 . 0 0000
arp4 127 j.0lo0 -0, 1444 0,000
ME 220 .0100 . 0,1823 ... 0.0040 ..
CCVIE] 729 l.0100 0,9000 0.Qoa0
~CCERED 330, 1.0100. . 00000 . 00000
cCYarl 231  l.4100 08,0000 0,0090
—-CCHAAL._ 337 1.0100. 0. 8811 . D, 0000
cCcvaaa 233 1.0100 0.0679 0.00900

El8-d.1-0a3v



6

DATE = "'ll_ . PROJECT NUMBLR,
" apbe oxru‘mf'- SR
~A-BYERDRUSCORRORN

. RARY—..
SNCENE TES? FACILITY
TEAT DATE, 4= 0= 0 0 HRS TESY, U001 DATA POINT, 203301
~Z58Y ﬂl’.lﬁ-h;— AGH-To8 -so:; :a:h—:—;:-:s e HOHRE ——- - s o
TLST AR . - col + OFF L1N TEST 001
s ¢ {F1t Cond 5, Cont.)
IPDEF 1TNO PER o WA {7 rHN FNE A FRC rGi FGN FCx
—— —— e —— I —— 323 . A 3R e - FS— . AME—— 3N
CCYOAY 134 L0100 a,0040 0.0000 0.0000 . 0.0000 0,0000 0,0330 9,0000 0.0000 00000 20,0000
—GEVBM— M —ir - =0y 8000 —— 0000 ——-0 .. 0000 040000 —— 01 0000— D 8387 — — g 0000 5y 0000 —— 0P8 00——-0, 0000 -
CCVaAl 36 1.0100 0.0000 4,0000 0.900Q 2.0000 0.0000 -0,158% ¢,0000 0.0000 0,0000 0,0000
e el 09— GO — D e 00 — 0 0 00080, (000
AlE 238 1.0100 20,0000 0,000 0,9000 ¢.0000 60,0000 0,1617 0,0268 0.0000 0.0000 0,9000
—PEHE—— 33— 0 —— B0 —— O O 00 0000 —— B 2539 H 68} - —=0,0000— 0 34 0)— =0, 520) -
QLAY , 413 1,0100 0,00Q0 0,.4000 0,0000 t,08928 9.4959 0.163) 0,0000 0,0000 0.3446 0,247
— ] 00000 ——DOydbdb. D,2470
carxi 4 1,010b 0,0000 u. 0000 0.0000 =0.0012 =0,0009 up,g00d 0.0000 0.0000 ~0,0006 =0.0004
—CRGLE — - 00— 00000 040000 —ar il 090 ——0;0000——  §,0000--— D, 0000 —. =}y 4126 - .- 0. 0060 — 0 0000 0,0000-
¢race 147 1.0%00 0. 0000 0,0000 0,000¢ a.0000 0.0000 0,0000 6,7309 0,0000 0.0000 0,0000
408 B - 00—y B33 0, 0000 0. 0000 ._0.0000

creca 249 "1,0100 " 6,000 00000 .0000 a, 0000 0.0000 0,0000 1,488 0.9000 6.0000 0.0060
—CRGCE B8Oy O L0 DO 0 G500 O BRGS0 Oy D00 . . 0,8000 =3, 0344 00000 —— 00000

- 18ul-0a3v



t6

DATE 7= 9=7%

PROJECT NWUNBEK.

—ARN, INC
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A8

B

b

BLOSS
CDPQ!,2,3

CV8A

CV8E

CVEM

DELPO

EG

EP
ETAB
ETAR
ETAT
FG
FGC

FGP

GWT

AEDC-TR-81-2

NOMENCLATURE
Exhaust nozzle exit area
Biuas cerror, total
Bius error, clemental
Burner loss
Constants in DELPO correction equation

Nozzle velocity coefficient based on the area-weighted,
single-stream analysis

Nozzle velocity coefficient based on the mass-weighted,
single-stream analysis

Nozzle velocity coefficient based on the mass-weighted,
dual-stream analysis

A flight mcasurement of the differential between
free-strcam total and static pressure

Flight generator voltage

Engine performance (computer program)
Combustion efﬁciency

Inlet pressure recovery {rim recovery)
Turbine efficiency

Gross thrust

Corrected gross thrust

Gross thrust parameter

Net thrust

Vehicle gross weight
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AEDC-TR81-2
g

H
HPX
IC

1G
LHYV
MFP4
MO
Nl
NIC
N2
N2C

NPR

PCM

PLA

PS

RPR

TS

Gravitational constant

Altitude

Horsepower extraction

Influence coefficient (computer program)
Flight generator current

Lower heating value of fuel
High-pressure turbine flow parameter
Flight Mach number

Low-pressure rotor speed
Correcied low-pressure rotor speed
High-pressure rotor speed
Corrected high-pressure rotor speed
Nozzle pressure ratio

Total pressure

Pulse code modulated

Power lever setting

Static pressure

Ram pressure ratio

Precision error, total

Precision error, elemental

Total temperature

Ninety-fifth percentile point of the two-tailed
Student’s “t* distribution

Static temperature
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WA
WAC
WBL
WF
XKTR
XNZ

Prefix

C
Suffixes

2,3.6,8.13,
16,22,23

CDPX

CV8M, CV8E,
CV8A

EPX

FGC

FGP

FM

Uncertainty

Velocity

Engine airflow

Corrected cngine airflow
Low-pressure bleed airflow
Fuel flow

Temperature recovery factor

Acceleration factor

Curve fit coefficient

Engine station locations

Compressor discharge pressure transducer

Nozzle velocity coefficients

L P turbine exhaust pressure transducer

Corrected gross thrust

Gross thrust parameter
Fuel at flowmeter
[nlet cavity

Nozzle exit lip
Free-stream condition

Corrected engine air flow
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