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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 manufactured 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 FI07-WR-101 engine is 

used in the-AGM-86B, and the FI07-WR-102 engine is used in the AGM-109. 

The competitive flight 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 calibrated 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 o f  the different thrust during 

the competitive flight test program, pretest thrust uncertainties o f  the different thrust 
calchlation methods were estimated to provide the information required for selection o f  

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 o f 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 full-scale missile wind tunnel tests conducted in the AEDC's 

Propulsion Wind Tunnel (16T) (Refs. 2 and 3). 

5 
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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), ond 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 5) and the AFFTC. The flow 

of information required to accomplish tile 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 o f  Ref. 1 to estimate 
• the measurement systems uncertainties. 

2.2 MEASUREMENT UNCERTAINTIES 

2.2.1 Methodology 

The measurement uncertainty methodology utilized herein is outlined in Ref. 1, 

wherein measurement errors are the differences between the measurements and the true 

value defined by the National Bureau of Standards (NBS). Uncertainty (U) is ti3e 

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 from 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) ttnknown sign (+) or (5) 

known sign. Some bias errors can 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 errors, is to first determine tile 

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. 

I) to tile combined bias limits and precision indices as illustrated in Fig. 5. 

6 
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In the uncertainty formula 

U = Jr (B mea.s + t 9 5  S m e a s )  

the bias limit, B, represents a'n upper limit, and the precision index, S, 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 degrees 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, tgs = 2. Using the uncertainty formula to combine the fixed and 

random errors provides an uncertainty estimate that defines an interval about the 

measurement which encompasses the true value. A graphic 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 elemental 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 t = bias error of the thermocouple wire from the manufacturers' chemical 

composition tolerances = --.0.75 percent, full scale. 

S 1 = 

b 2 = 

precision error of the thermocouple wire = 0 percent. ' 

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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s 2 = precision error o f  the signal conditioner from nonrepeatability of  

redundant calibrations = -+0.25 percent, full scale. 

b 3 = bias error of  pulse code modulation (PCM) system from 

manufacturers '  specification tolerances = -+0.25 percent, full scale. 

s 3 = precision error of  PCM system from manufacturers '  specification 

tolerances = +0.08 percent, full scale. 

b 4 = bias error of  digital telemetry receiver recording onto magnetic tape 

= 0 percent. 

S 4 = precision error o f  digital telemetry receiver recording onto magnetic 

tape = 0 percent. 

b 5 = bias error o f  digital preprocessor system recording onto magnetic tape 

= 0 percent. 

S 5 = precision error o f  digital preprocessor system recording onto magnetic 

tape = 0 percent. 

b 6 = bias error o f  digital tape conversion to engineering units from linear 

approximation o f  calibration curve = +0.75 percent, full scale. 

S 6 = precision error of  digital tape conversion to engineering units = 0 

percent. 

The telemetered and on-ground data processing errors (b 4. b 5, s 4, s s )  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 errors b I , 

b2, and b 6 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 

errors were not included in the system uncertainty estimate. 

A measurement system 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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I 

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 o f  

obtaining steady-state data at discrete power settings at each flight condition and 

correlating engine performance data from facility-measured and engine-measured 

para meters. 

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 calibrationparameters, i.e., FGP, CV8M, CV8E, CVSA, and FGC. 

At the time of this study, the only NAPC engine calibration data and uncertainty 
estimates available were from the first two -101 flight engine calibration tests (S/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. 

2.4 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 

ftmction 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 outlined in Ref. 1 was calculated to be 

UETAI i = +0.15 percent 

This value was used in the flight test uncertainty analysis for both ALCM systems. 

2.5 FLIGHT TEST DATA UNCERTAINTIES 

2.5.1 Error Propagation Methodology 

Engine net 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. 

9 
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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 prograln 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 independent and 30 dependent variables. 

The IC program is operated in two modes. One mode (influence mode) is used to 

obtain influence 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 tile 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 second mode (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 

errors of parameters x 1 , x 2,. . . ,  x n ill a calculated parameter y, i.e., 

y = f (x  1, x 2 . . . .  x n) 

approximated by a Taylor's series expansion (Ref. 1) is 

and 

2 

" I 

,.. 

 syt 

10 
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where the partial derivatives ay/ax i are referred to as the uncertainty influence 

coefficients (estimated by exercising the IC program in the influence coefficient mode) 

and the products [(ay/bxi) (BXi)] and [(()y]axi) (Sxi)] 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 = _+(By + t95Sy) 

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

Both modes of the IC program require a 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 flight 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 
equations 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 only of the bias and precision errors 

of  measured flight parameters, but also of  engine and inlet calibration data. 

Although the engine 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., 

(Bxi) Flight Test = (Uxi)Ground Test = (Bxi + t95Sxi)Ground Test 

where x i is a calibration parameter. 

2.5.2 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 values 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 model 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 engine 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 IC 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 

polynomial equations: for example, corrected engine airflow (WAC) was supplied as a 

quadratic equation in terms of  the corrected fan speed (N1C). 

2.5.3 Computer Program Outputs 

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, CVSA, and FGC, at each selected flight 

condition (Table 4). The bias error and precision error components as well as the total 

uncertainty estimates 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-86B 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 CV8E 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-86B Range 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 

8,080/0.55 6.4 to 8.0 

8,000/0.65 4.9 to 5.6 

The total uncertainty estimate o f  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 see) 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/~/~0"0. Therefore, the 

estimated precision error of  a performance evaluation data point is greatly reduced and, 
in fact, becomes negligible relative to the estimated bias error. 

Y 
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For the AGM-86B ALCM, the estimated bias errors o f  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 different flight conditions: 

AGM-86B 
Flight Condition, Range of B, 

Altitude, ft/Mach Eo. -+ 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, 

CV8M, and FGC methods again consistently provides lower uncertainty 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 -+1.I percent, respectively. 

Engine airflow total uncertainty estimates varied from --.1.7 percent at 500 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. 

In addition to providing relative uncertainty information for selection of  the primary 

and backup methods for calculating net thrust, this analysis indicates the major 

contributors to these uncertainties. The error contributions to the AGM-86B 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 condition are presented in Tables 10 and I1. 
The major contributors to in-flight engine airflow and net thrust uncertainties are the 

engine calibration data uncertaitaties. For in-flight engine airflow the bias error of the 

airflow calibration coefficient (CWAC) 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 CV8M and FGC methods. The 

influence of the engine airflow error contribution 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 coefficient is 1.8 percent. It is evident also from Tables 10 and I1 
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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 PI 6. 

3.2 AGM-109 ALCM 

The primary results of tile 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 CV8E 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 
Flight Condition, 

Altitude, ft/Mach No. 

1,000/0.65 (PLA ffi 0.6) 

1,000/0.65 )PLA = 1.5) 

1,000/0.75 

8 , 0 0 0 / 0 . 6 5  

8 , 0 0 0 / 0 . 7 5  

Range of U 
(All Methods), 

± percent 

5.6 to 7.0 

4.7 to 5.9 

3.7 to 4.9 

5.8 to 6.9 

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 conditions: 

AGM-109 
Flight Condition, 

Altitude, ft/Mach No. 

1,000/0.65 (PLA = 0.6) 

1,000/0.65 (PLA = 1.5) 

1,000/0.75 

8,000/0.65 

8,000/0.75 

Range of B, 
± percent 

4.6to6.1 

3.8to5.2 

3.0to4.3 

4.8to6.0 

4.0to5.2 
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On the basis of estimated bias errors only, net thrust calculations by the FGP, 

CV8M, and FGC methods are again seen to provide consistently lower uncertainty 
estimates than the CV8E 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 
-+0.5 percent to -+0.8 percent. 

Engine airflow total uncertainty estimates varied from +1.5 percent at 1,000 ft/Mach 

0.75 to ---2.2 percent 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, CVSM, 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 uncertainties 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 elemental 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 are noted for the CV8M and 

FGC net thrust calculation methods. The AGM-109 engine airflow calibration bias 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 free-stream 

total temperature, TO, and differential pressure, DELPO, exhaust nozzle exit static 
pressure, PS8NE, and exhaust nozzle total pressures, P6 and PI6. The major contributors 

to tile precision error estimates are the high-pressur6 rotor speed, N2, engine fuel flow, 
and the exhaust nozzle total pressures, P6 and P16. 

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

A common flight condition (! ,000 ft/Mach 0.65) for each o f  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 free-stream 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-I09 estimates for each thrust calculation method except the FGC method, where 
the AGM-109 method is 0.2 percentage points lower. The lowest estimated net thrust 
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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 o f  ALCM in-flight net 

thrust uncertainties were reached 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 

. The results of  this study supported each of  the ALCM systems contractors' 

pretest choices of  primary thrust calculation method (i.e., CV8M for the 

AGM-86B and FGC for the AGM-109). 

. 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. 

. 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. 

. Based on the common flight conditions for the AGM-86B and the AGM-109, 

the total uncertainty estimates o f  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 uncertainty estimates for 

engine airflow (on the order of  +2. percent) and net thrust (on the order o f+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 both 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. Therefore, 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 stmuld be conducted on the 

basis of flight test results. 

. Since the major contributors to the net thrust uncertainty estimates are 

the engine calibration uncertainties, emphasis should be placed on 

obtaining the highest possible degree of accuracy in all future engine 

calibrations. 
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Table 1. Engine Instrumentation 
a. AGM-86B Development Test Instrumentation Kit (DTI K) Instrumentation 

Number of 
Nomenclature Sensors Parameter 

PI6 (i) 

p3(I) 

p6( 1 ) 

TI6 (2) 

T6 (3) 

TCDPX (2) 

TFM( 2 ) 

TTEPX (2) 

WFE (4) 

NI(4) 

N2(4) 

2 

1 

3 

2 

3 

1 

Bypass duct discharge pressure 

Compressor discharge pressure 

LP turbine discharge pressure 

Bypass duct discharge temperature 

LP turbine discharge temperature 

Temperature of the compressor discharge 
pressure transducer 

Fuel temperature at the engine flowmeter 

Temperature of the LP turbine exhaust 
pressure transducer 

Engine fuel flowmeter 

LP rotor speed 

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 frequency 
output signals at the DTIK harness connector. 
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Table 1. Continued 
b. AGM-109 DTI K Instrumentation 

Number of 
Nomenclature Sensors Parameter 

p3(1) 

T6 (2) 

TFM ( 3 ) 

TCDPX( 3 ) 

WFE (4) 

N I  (4) 

N2 (4) 

1 

3 

1 

1 

1 

1 

1 

Compressor discharge pressure 

LP turbine discharge temperature 

Fuel temperature at the engine 
flowmeter 

Temperature of the compressor 
discharge pressure transducer 

Engine fuel flowmeter 

LP rotor speed 

HP 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 ampl~fier 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. 

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

(4)These frequency output signals are amplified through an 
engine-mounted signal conditioner which produces frequency 
output signals at the DTIK harness connector. 

', 3 6  



AEDC-TR-81-2 

Table 1. Concluded 
c. AGM-109 Performance Instrumentation 

Number of 
Nomenclature Sensors Parameter 

PI6 (i) 

p6(1) 

PS8NE (i) 

TCDPX (2) 

8 

• 12 

4 

1 

Bypass duct discharge pressure 

Turbine discharge pressure 

External nozzle exit static pressure 

Temperature of the compressor discharge 
pressure transducer 

(1)These pressures were manifolded (one for each PI6, P6, PS8NE) 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 
a. AGM4]6b 

m 
O 

%u 
CO 

Preclsion 
Parameter Index, S, _+ 

Low-pressure Rotor 5.7 
Speed, NI, rpm 

High-pressure Rotor 
31.3 Speed, N2, rpm 

Fuel Flow, WF, gpm 0.005 

Bypass Duct Dischargo 0 . 0 4 7  
Pressure, .716, p s i a  

L~ Turbine Discharge 0.047 
Pressure, P6, psla 

Compressor Discharge 
Pressure, P3, |)sia 0.39 

4.9 hxhaust Gas Temper- 
ature, T6, oF 

3.1 

-3.,ass Duct Discnarge 1.07 
Temperature, TI6, OF 

Islet Air Total 0.35 
Temperature, T2, oF 

Inlet Static Pressure: 1.8 
PSI, psf 

Inlet Total minus 
Static Pressure, DELPO I. 0 
ps f 

Bias, 
B, ± 

3 . 0  

3 . 2  

0.003 

0.01.0 

O.Olu 

0.09 

4 . 7 5  

3 . 0  

3 . 2  

2 . 6 7  

15.4 

8.4 

Degrees 
of 

Froodopl 

31 

31 

31 

31 

31 

31 

Uncertainty, 
U, -+ 

Measuring 
System 
Range 

17 to 
37,000 14.0 

94 to 
66.0 

64,000 

0.125 to  
0.013 1.25 

0.i00 0 to 36 

0 . 1 0 0  0 t o  36 

0.87 0 to 300 

-i00 to 
3L 14.6 1,900 

700 to 
31 9.2 1,200 

31 5.3 -65 to 
400 

-100 to 
31 3.4 220 

0 to 
31 19.0 2,000 

0 to 
31 10.4 1,000 

Rumsrks 

Speed errors mainly duo to 
resolution of PCM assessed to 
be: tl ct = 3u precis|on 
error. 

Fuel temperature and transducer 
case temperature measurement 
errors are included in the flow 
and pressure measurement urlcer- 
tainties. 

Probe position error included for 
T2, PSI, and DELPO. 



Table 2. Concluded 
b. AGM-109 

L~ 
%0 

Parameter 

I~w-pressure Rotor 
Speed, NI, rpm 

High-pressure Rotor 
Speed, N2, rpm 

f'uel Flow, WF, gpm 

Bypass Duct Discharge 
Pressure, PI6, psia 

LP Turblne Discharge 

Precision 
Index, S, ± 

Exhaust Gas Temper- 
ature, T6, OF 

22.7 

29.0 

0.0045 

0.045 

Pressure, P6, psia 0.045 

No~.zle Exzt Static 
Pressure, PS8NE, psia 0.0018 

Compressor Discharge 
Pressure, P3, psia 0.51 

4.7 

Engzne Inlet Azr 
Temperature, T2, OF 

IDlet Cavity Static 
Pressure, PSI, psf 

inlet Total mlnus 
Statlc Pressure, DELPO, 
psl 

0.i 

1.8 

0.72 

Bias, 
B, ± 

7.0 

8.9 

0.001 

0.ii 

O . t l  

0.11 

2.1 

1.9 

1.9 

12.2 

7.6 

Degrees 
of Uncertainty, 

Freedom U, ± 

31 52.0 

31 67.0 

31 0.01 

31 0.20 

31 0.20 

31 0.Ii 

31 3.1 

31 11.3 

31 

31 

31 

2.1 

Measuring 
System 
Range 
68 to 
37,000 

89 to 
64,000 

0.125 to 
1.25 

0 to 40 

0 to 40 

q to 15 

0 to 300 

-I00 to 
1,900 

-323 to 
215 

302 to 
15.9 2,304 

9.1 0 to 1,440 

Remarks 

Speed errors mainly due to 
~esolutlon of PCM assessed 
to be: +I ct =" 3o precision 
error. 

Fuel temperature and pressure 
transducer case temperature 
measurement errors are included 
in the flow and pressure measure- 
ment uncertainties. 

Static pressure measurement 
error included to obtain 
absolute pressure level for 
PI6, P6, and PSSNE. 

Probe position error included 
for TO, PSI, and DELPO. 

m 

o 
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• 2 

Table 3. Simulated Flight Conditions for NAPC Engine Calibrations 

Altitude, ft Mach Number 

1,000 

1,000 

15,000 

15,000 

0.50 

0.65 

0.65 

0.80 

40 



Table 4. Flight Conditions Investigated for Preflight 
Uncertainty Estimates 

4~ 

Flight 
Condition 

Designation 

1 

2 

3 

4 

5 

Vehicle 
System 

AGM-86B 

AGM-109 

Altitude, 
H r ft 

1,000 

500 

500 

8,000 

8,000 

1,000 

1,000 

1,000 

8,000 

8,000 

Mach 
Number, 

MO 

0.65 

0.50 

0.65 

0.55 

0.65 

0.65 

0.65 

0.75 

0.65 

0.75 

Ambient 
Temperature, 

TSO, OR 

545 

547 

547 

520 

520 

545 

545 

545 

520 

520 

Power 
Lever Angle, 
PLAr volts 

0.5 

0.37 

3.04 

-0.50 

1.96 

0.5 

1.5 

3.5 

1.0 

2.65 

Bleed, WBL , 
Percent of 
Bypass Flow 

0.6 

0.6 

0.6 

0.6 

0.6 

0.6 

0 

0 

0 

0 

NOTE: Power extraction for both systems at all flight conditions was 4.0 hp (HPX). m c~ 
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Table 5. EP Program Input Parameters from Math Models 

Math Model Inputs Source 

H 

MO 

PLA 

WBL 

HPX 

LHV 

Flight Condition 

Flight Condition 

Flight Condition 

Flight Condition 

Flight Condition 

Engine Specification 

Math Model Outputs (Inputs to Flight Calculation 
Program) 

PSO P3 WBL 

DELPO P6 WF 

TO PI6 N1 

T6 N2 

TI6 
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Table 6. Engine Characteristic Constants 

4~ 
t~ 

Symbol Value Description 

ETAB 

ETAT 

BLOSS 

MFP4 

A6 

AI6 

A8 

CDPQI 

CDPQ2 

CDPQ3 

XNZ 

GWT 

XKTR 

0.99 

0.860 

1.030 

1.679 

27.24 in. 2 

17.60 in. 2 

32.08 in. 2 

-0.05114 

0.005621 ibf/ibm ft 2 g 

6.200 x 10 -5 ft2/lbf 

Combustion Efficiency 

Turbine Efficiency 

Burner Loss Ratio (P3/P4) 

High-pressure Turbine Flow Parameter 

Turbine Discharge Area at Mixing Plane 

Bypass Duct Area at Mixing Plane 

Engine Exhaust Nozzle Exit Area 

Constants in PO-PSO Correction Equation 

1.0 g 

2,100 ibm 

0.92 

Acceleration factor 

Vehicle gross weight 

Temperature recovery factor 
m 



Table 7. EP Program Inputs from Engine and Inlet Calibration Data* 

m 
o 
.o 

4~ 
4~ 

Vehicle 
System 

AGM-86B 

AGM-109 

Calibrated 
Engine or Inlet 

Parameters, 
Z 

WAC 

ETAR 

FGP 

CV8M 

CV8E 

Correlation 
Parameters, 

X,Y 

NIC 

WAC 

N2C 

NPR 

NPR 

A0 A1 A2 

-1.185 

0.9876 

6.442 

0.9758 

0.9426 

-2.593xi0-i0 

-1.525xi0 -4 

2.883xi0-9 

1.385xi0-3 

1.687x10 -2 

B1 B2 

4.666xi0 -4 

2.551xi0 -3 

-2.463xi0-4 

-3.095xi0 -4 

2.720xi0-3 

CV8A 

WAC 

ETAR 

FGP 

CV8M 

CV8R 

CV8A 

FGC 

NPR,RPR 0 .8072  2.573x10 -2 2.575xi0 -3 1.393 

NIC 

WAC 

N2C 

NPR 

NPR 

NPR,RPR 

NPR,RPR 

-1.185 

0.8536 

6.442 

0.9758 

0.9426 

0.8072 

-998.0 

4.666x10 -4 

2.924xi0 -2 

-2.463xi0 -4 

-3.095x10 -4 

2.720xi0-3 

2.573x10-2 

812.7 

-2.593xi0-i0 

-1.675xi0-3 

2.883xi0-9 

1.385xi0-3 

1.687xi0-2 

2.575x10-3 

-91.82 

1.393 

711.6 

-8.336xi0 -2 

-8.336xi0 -2 

-420.4 

*General Form: Z = A 0 + AIX + A~)[ 2 + BIY + B2Y2 



4~ 

P a r a m e t e r *  
D e s i g n a t i o n  

VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

Table 8. AGM~6B In-Flight Engine Parameter Uncertainty Estimates 
a. 1,000 ft/Mach No. 0.65 

Precision Index, S 

Percent of 
Reading 

0 . 0 8  

0 . 1 0  

0 . 5 7  

0 . 2 6  

0 . 2 6  

0 . 3 0  

0 . 6 1  

D e g r e e s  o f  
F r e e d o m  

 ,3o' 

B i a s ,  B 

P e r c e n t  o f  
R e a d i n g  

0 . 6 6  

1 . 7 5  

4 . 5 9  

4 . 8 5  

6 . 0 3  

5 . 6 3  

4 . 5 5  

Uncertainty, U 

±(B + t 9 5  S ) ,  
. . p e r c e n t  

0 . 8 1  

1 . 9 4  

5 . 7 3  

5 . 3 6  

6 . 5 5  

6 . 2 3  

5 . 7 6  

* F N ( 1 )  = FGP M e t h o d  
F N ( 2 )  = CV8M M e t h o d  
F N ( 3 )  = CV8E M e t h o d  
F N ( 4 )  = CV8A M e t h o d  
F N ( 5 )  = FGC M e t h o d  

~> 
m 

,o 



Table 8. Continued 
b. 500 ft/Mach No. 0.5 

m 

o 
-4 

4~ 

Precision Index, S Bias, B Uncertainty, U 
Parameter* 

Designation Percent of Degrees of Percent of ±(B + t95 S), 
Reading Freedom Reading percent 

>30 VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

0 . 1 3  

0 . 1 1  

0 . 5 3  

0 . 2 5  

0 . 2 5  

0 . 2 8  

0 . 5 3  I, 

1 . 0 6  

1 . 9 4  

4 . 1 9  

4 . 4 9  

5 . 8 0  

5 . 0 9  

4 . 2 0  

1 . 3 1  

2 . 1 5  

5 . 2 5  

4 . 9 9  

6 . 3 0  

5 . 6 5  

5 . 2 7  

*FN(1) = FGP Method 
FN(2) = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 



Table 8. Continued 
c. 500 ft/Mach No. 0.65 

4~ 
..j 

m ,,ql. 

Precision Index, S Bias, B Uncertainty, U 
Parameter* .... 

Designation Percent of Degrees of Percent of +-(B + t95 8), 
, Reading Freedom ..... j Reading percent 

>30 "" VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

O. 08  

0 . I 0  

0 . 4 9  

0 . 1 9  

0 . 1 9  

0 . 2 2  

0 . 3 7  

0 . 6 3  

1 . 5 2  

3 . 4 1  

3 . 5 2  

4 . 2 0  

3 . 9 4  

3 . 0 1  

0 . 7 8  

1 . 7 1  

4 . 3 8  

3 . 8 9  

4 . 5 9  

4 . 3 9  

3 . 7 6  

*FN(1) = FGP Method 
FN(2) = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 

m 
o 



m 

9 
-4 
-n 

4~ 
O0 

Table 8. Continued 
d. 8,000 ft/Mach No. 0.55 

Precision Index, S Bias, B Uncertainty, U 
Parameter* 

D e s i g n a t i o n  P e r c e n t  o f  D e g r e e s  o f  P e r c e n t  o f  ±(B + t 9 5  S ) ,  
... R e a d i n g  F r e e d o m  R e a d i n g  p e r c e n t  

>30 VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

0 . 1 4  

0 . 1 2  

0 . 5 6  

0 . 3 0  

0 . 3 0  

0 . 3 3  

0 . 6 9  1 

1 . 1 2  

2 . 3 9  

5 . 2 5  

6 . 0 1  

7 . 3 9  

6 . 7 0  

5 . 1 2  

i .  39 

2 . 6 4  

6 . 3 7  

6 . 6 2  

7 . 9 9  

7 . 3 6  

6 . 5 1  

*FN(1) = FGP Method 
FN(2) = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 
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Table 8. Concluded 
e. 8,000 ftlMach No. 0.65 

Parameter* 
Designation 

VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

Precision Index, S 

D e g r e e s  o f  
F r e e d o m  

>30 

Bias, B 

Percent of 
Reading 

0 . i 0  

O. 12 

0 . 5 0  

0 . 2 2  

0 . 2 2  

O. 2 6  

0 . 4 7  

P e r c e n t  o f  
R e a d i n g  

0.81 

1.93 

4.16 

4.44 

5.11 

4.94 

4.00 

, |  

Uncertainty, U 

-+(B + t 9 5  S ) ,  
p e r c e n t  

1 . 0 1  

2 . 1 7  

5 . 1 5  

4 . 8 8  

5 . 5 5  

5 . 4 5  

4 . 9 4  

* F N ( 1 )  = FGP M e t h o d  
F N ( 2 )  = CV8M M e t h o d  
F N ( 3 )  = CV8E M e t h o d  
F N ( 4 )  = CV8A M e t h o d  
F N ( 5 )  = FGC M e t h o d  

m 
o 

DD 



Table 9. AGM-109 In-Flight Engine Parameter Uncertainty Estimates 
a. 1,000 ft/Mach No. 0.65 

m 

o 

u,, 
O 

Precision index, S Bias, B Uncertainty, U 
Parameter* " 

Designation Percent of Degrees of Percent of (B + t95 S), 
Reading Freedom Reading percent 

VO 

WA 

FN(I) 

FN(2) 

FN(3) 

FN(4 ) 

FN(5) 

O. 06  

0 . i i  

0 . 5 2  

0 . 5 3  

0 . 4 1  

0 . 3 7  

O. 54 

>30  0 . 6 2  

1 . 6 6  

4 . 9 4  

4 . 9 7  

6 . 1 3  

5 . 7 3  

4 . 5 7  

0 . 7 5  

1 . 8 9  

5 . 9 8  

6 . 0 4  

6 . 9 5  

6 . 4 8  

5 . 6 5  

*FN(1) = FGP Method 
FN(2) = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 



%. 

Parame ter* 
DesJ gnation 

VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

Table 9. Continued 
b. 1,000 ft/Mach No. 0.65 

Precision Index, S 

Percent of 
Reading 

O. 06 

0.ii 

D e g r e e s  o f  
Freedom 

>30 

Bias, B 

Percent o f  
Reading 

0 . 6 2  

1.57 

Uncertainty, U 

±(B + t 9 5  8) ,  
p e r c e n t  

0.75 

i. 79 

0 . 4 7  

0 . 4 7  

0 . 3 6  

0 . 3 3  

0 . 4 4  

4.37 

4.27 

5.18 

4.86 

3.85 

5.32 

5.22 

5.90 

5.52 

4.73 

*FN(1) : FGP Method 
FN(2) = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 

m 

o 



Table 9. Continued 
c. 1,000 ft/Mach No. 0.75 

m 

P 

.m 

b.) 

Parame ter* 
Designation 

VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

Precision Index, S 

Percent of Degrees of 
Freedom 

>30 

I 

i 

I' 

Bias,.B 

Percent of 
R e a d i n g  

0 . 0 5  

O. i 0  

O. 44 

0 . 3 9  

0 . 2 9  

0 . 2 8  

O. 34 

*FN(1) = FGP Method 
FN(2) = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 

Reading 

0.51 

1.30 

3.84 

4.04 

4.20 

4.29 

3.01 

Uncertainty, U 

±(B + t 9 5  S ) ,  
p e r c e n t  

0 . 6 2  

1 . 5 0  

4 . 7 1  

4 . 8 3  

4 . 7 8  

4 . 8 6  

3 . 6 9  



Table 9. Continued 
d. 8,000 ft/Mach No. 0.65 

P a r a m e t e r *  
D e s i g n a t i o n  

VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

Precision Index, S 

Percent of Degrees of 
R e a d i n g  Freedom 

>30  

Ir 

B i a s ,  B U n c e r t a i n t y ,  U 

P e r c e n t  o f  
R e a d i n g  

0 . 0 8  

0 . 1 3  

0 . 4 6  

0 . 4 6  

0 . 4 3  

O. 38  

0 . 5 0  

0 . 7 7  

1 . 8 2  

4 . 8 0  

5 . 1 4  

6 . 0 1  

5 . 9 3  

4 . 8 0  

± ( B  + t 9 5  S ) ,  
. . ~ _ ~ e r c e n t  

0 . 9 2  

2 . 0 7  

5 . 7 3  

6 . 2 6  

6 . 8 7  

6 . 7 0  

5 . 7 9  

* F N ( 1 )  = FGP M e t h o d  
F N ( 2 )  = CV8M M e t h o d  
F N ( 3 )  = CV8E M e t h o d  
F N ( 4 )  = CV8A M e t h o d  
F N ( 5 )  = FGC M e t h o d  

m 
o 



Table 9. Concluded 
e. 8,000 ftlMach No. 0.75 

m 

%a 

4~ 

Precision Index, S Bias, B Uncertainty, U 
Parameter* -- 

D e s i g n a t i o n  Percent of Degrees of Percent of ±(B + t95 S), 
Reading Freedom Reading percent 

>30 VO 

WA 

FN(1) 

FN(2) 

FN(3) 

FN(4) 

FN(5) 

0 . 0 6  

0 . 1 2  

0 . 4 5  

0 . 5 0  

0 . 3 7  

0 . 3 4  

0 . 4 0  
I r 

0 . 6 0  

1 . 9 3  

4 . 6 6  

4 . 2 8  

5 . 1 8  

5 . 1 1  

3 . 9 8  

0 . 7 4  

2 . 1 7  

5 . 5 6  

5 . 2 7  

5 . 9 1  

5 . 7 9  

4 . 7 7  

*FN(1) = FGP Method 
F N ( 2 )  = CV8M Method 
FN(3) = CV8E Method 
FN(4) = CV8A Method 
FN(5) = FGC Method 
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Table 10. AGM-86B System Contributions to the Uncertainty of Engine Airflow 

Flight Condition: 

Parameter 
[xi] 

CWAC 

PSO 

TO 

DELPO 

CETAR 

N1 

| o I o I o i ~ o P [ . 1 . 1 ~ r ~ o ~ t ~ l a  
Bias 

[~WA 
~-~? x Bxi] 

1 

-1.54 

0.56 

-0.47 

0.32 

0.15 

0.01 

*Total Bias (B), 
+1.75 Percent 

Precision 
[~WA~. x Sx~] 

1 

i 

0.07 

-0.06 

0.03 

0.02 

**Total 
Precision, (S) 
+0.10 Percent 

Total Uncertainty~B + 2S) = !1.95 percent 

* [ ] B -- + ~ ~WA 2 
-- ~--i x Bx i 

=i 

S = + 
~=i ~x i l 

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

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

Flight 

Par ameter 

[xi] 

CFGP 

TO 

CWAC 

PSO 

CETAR 

DELPO 

N2 

N1 

Condition: I000 

Bias 

 t/o.6s M/o.5 we 

SFN (I) -~i x Bxi] 

3.70 

-1.89 

1.78 

0.60 

0.41 

0.27 

0.05 

-0.01 

Precision 

[ ~FN(1) x Sxil 

-0.25 

Total Bias (B), 
+4.59 Percent 

0.07 

-0.03 

-0.03 

0.51 

Total 
Precision, (S) 
+0.57 Percent 

Total Uncertainty+(B + 2S) = --+5.73 percent 
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Table 11. Continued 
b. CV8M Method [FN(2)] 

Flight 

Parameter 

[~i] 

CCVSM 

CWAC 

TO 

PSO 

DELPO 

TI6 

C ETAR 

T6 

P6 

PI6 

P3 

N1 

WF 

Condition: i000 ft/0 

Bias 

BFN(2) x Bxi] 

4.66 

-1.06 

-0.57 

-0.40 

-0.39 

0.23 

0.i0 

<Io.ioi 

<Io.ioi 

<lo.iol 

<{o.zol 

<Io.loi 

Total Bias (B), 
+4.85 Percent 

.65 M/0.5 VDC 

Precision 

[ BFN (2) sxi] 

-0.08 

-0.05 

-0.04 

0.08 

0.09 

0.16 

0.11 

0.07 

<Io.o21 

<1o.o21 

Total 
Precision (S), 
±0.26 Percent 

Total Uncertainty+(B + 2S) = +5.36 percent 
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Table 11. Concluded 
c. Corrected Gross Thrust Method [FN(5)] 

Flight Condition: 

Parameter 
[xi] 

TO 

PSO 

DELPO 

CWAC 

N1 

CETAR 

P6 

PI6 

CFGC 

i000 ft/0.65 M/0.5 VDC 

Bias Precision 
18FN (5) (5) x Bxi7 J F 8FN 
8x i 

0.27 

-1.84 

-i. 14 

1.74 

-0.01 

-0.24 

0. i0 

0.06 

-3.58 

Total Bias (B), 
+4.55 Percent 

0.04 

-0.22 

-0.12 

-0.03 

m 

0.47 

0.29 

Total 

x Sxil 

Precision (S), 
+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: 

Parameter 

[xi2 

CWAC 

TO 

PSO 

DELPO 

CETAR 

N1 

zooo f t / 0 . 6 5  ~ / 0 . 5  vDc 
Bias 

[~WA Bxil Yx~ x 

-1.45 

-0.58 

0.45 

0.28 

0.15 

0.03 

Total Bias (B), 
+1.66 Percent 

Precision 

[ _~WA x S x i l  
~x i 

m 

-0.03 

0.07 

0.03 

n 

0.08 

Total 
Precision (S), 
+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 

Parameter 

CFGP 

TO 

CWAC 

PSO 

CETAR 

DELPO 

Condition: 1000 
Bias 

x B x  i 
1 

3.74 

-2.39 

2.07 

0.47 

ft/0~65 M/0.5 VDC 
Precision 
SFN(1) 
~x. x 

1 

-0.13 

m 

0.07 

sxi] 

N2 

N1 

0.42 

0.24 

0.15 

-0.04 

Total Bias (B), 
+4.94 Percent 

0.02 

0.48 

-0.12 

Total 
Precision (S), 
+0.52 Percent 

Total Uncertainty+(B + 2S) = +5.98 percent 

6O 
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Table 13. Continued 
b. CV8M Method [FN(2)] 

Fliqht Condition: 

Parameter 

Ix i ] 

CCV8M 

PSSNE 

CWAC 

PSO 

DELPO 

P6 

PI6 

P3 

TO 

CETAR 

T6 

N1 

WF 

i000 ft/0.65 M/0.5 VDC 
Bias Precision 

SFN(2) x Bxi] 

4.68 

-1.19 

-0.81 

0.54 

0.41 

0.35 

0.26 

0.22 

0.18 

<1O.lOl 
<1O.lO( 
<lo.zo{ 

Total Bias (B), 
+4.97 Percent 
i 

SFN(2) x Sxi] 

I 

<10.o2{ 

0.08 

-0.04 

0.14 

0.ii 

0.05 

<1o.o21 
l 

-0.11 

0.05 

0.48 

Total 
Precision (S), 
+0.53 Percent 
i 

Total Uncertainty~(B + 2S) = ~6.04 percent 
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Table 13. Concluded 
c. Corrected Gross Thrust Method [FN (5)] 

Flight Condition: 

Parameter 
[xd 

CFGC 

CWAC 

PS8NE 

P6 

DELPO 

PI6 

PSO 

TO 

ETAR 

NI 

looo f t /o .65 M/o.s we 
Bias 

[~ FN (5) Bxi] x 

1 

-3.62 

1.62 

-1.53 

1.09 

0.96 

0.67 

0.35 

0.33 

-0.21 

-0.03 

Total Bias (B), 
+4.57 Percent 
m 

Precision 

[ ~FN(5) x S x ~ x .  i] 
1 

m 

-0.03 

0.44 

-0.09 

0.28 

-0.05 

0.17 

-0.09 

Total 
Precision (S), 
+0.54 Percent 

Total Uncertainty+(B + 2S) = +5.65 percent 
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Table 14. Comparison of AGMJ36B and AGM-109 Uncertainty Estimates 

Calculation 
Method 

FN(1) 
B, percent 
S, percent 
U, percent 

FN(2) 
B, percent 
S, percent 
U, percent 

FN(3) 
B, percent 
S, percent 
U, percent 

FN(4) 
B, percent 
S, percent 
U, percent 

FN(5) 
B, percent 
S, percent 
U, percent 

VO 
B, percent 
S, percent 
U, percent 

WA 
B, percent 
S, percent 
U, percent 

AGM-86B 

4.6 
0.6 
5.8 

4.8 
0.3 
5.4 

6.0 
0.3 
6.6 

5.6 
0.3 
6.2 

4.6 
0.6 
5.8 

0.7 
0.I 
0.9 

1.8 
0.i 
2.0 

AGM-109 

4.9 
0.5 
6.0 

5.0 
0.5 
6.0 

6.1 
0.4 
7.0 

5.7 
0.4 
6.5 

4.6 
0.5 
5.6 

0.6 
0.1 
0.8 

1.7 
0.i 
1.9 

FN(1) = FGP Method FN(2) = CV8M Method 
FN(3) = CVSE Method FN(4) = CVSA 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 
i 

Engine airflow is dependent upon engine calibration data as follows: 

WA=('AC)(i4.696P2/ (J_ 518.67)T2 ' 
where the corrected airflow, WAC, is obtained from engine calibration data as a function of  

corrected low-pressure rotor (fan) speed, N 1 C; i.e., 

WAC = f (N1C) 

Free-stream velocity, VO, is calculated from tile measured free-stream total temperature,  

TO, static pressure, PS, and differential pressure, DELPO, where DELPO = P O -  PSO. 

Functionally, 

VO = f (PSO, DELPO, TO) 

Five different calculation procedures were proposed for tile calculation of  engine gross 

thrust; each of  these methods is dependent upon engine calibration data as described below. 

Method 1 - Gross thrust parameter (FGP): 

where PAMB = PSO for the AGM-86B, PAMB = PS8NE for the AGM-109, and RPR is the 

inlet ram pressure ratio (RPR = P2/PAMB). 
L 

The gross thrust parameter is obtained from the engine calibration data as a function o f  

corrected high-pressure rotor speed, N2C; i.e., 

FGP = f (N2C) 

Method 2 

(CV8M): 

- Mass-weighted, dual-stream (no mixing) noz.zle velocity coefficient 

CV8M = FG/MV8MI 

where MV8MI is the ideal nozzle exit momentum calculated from flight test 

instrunlentation measurements and engine airflow. CVSM is obtained from the engine 

calibration data as a function o f  the mass-weighted nozzle pressure ratio, RPRM; i.e., 
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CVaM = f (NPRM) 

Method 3 

(CV8E): 

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

CV8E = FG/MV8EI 

where MV8EI 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 

(CV8A): 

CV8A = FG.. MV8AI 

where MV8AI is the ideal nozzle exit momentum which is calculated from flight test 

instrumentation measurements and engine airflow, and CVSA is obtained from engine 
calibration data as a function of  the area-weighted nozzle pressure ratio, NPRA, and inlet 
ram pressure ratio, RPR" i.e., 

CV8A-~ f (NPRA, RPR) 

Method 5 - Corrected gross thrust (FGC): 

I,'GC = (FG) (14.696/P2) 

where FGC is obtained from engine calibration data as a function o f  the area-weighted 

nozzle pressure ratio, NPRA, and ram pressure ratio, RPR; i.e., 

FGC = f (NPRA, RPR) 

Engine inlet total temperature,  "1"2, is assumed equivalent to the in-flight measured 

freestream total temperature, TO; i.e., 

T 2  = 1"O 

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 = f (TO, PSO, DELPO, ETAR) 
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APPENDIX B 
INFLUENCE COEFFICIENTS FOR THE AGM-86B THRUST CALCULATIONS 

The influence coefficient 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 decrease in the dependent parameter for a 1-percent increase in the independent 

parameter. The net thrust (FN) and gross thrust (FG) calculations by the various methods 

areidentified by suffixesas Allows: 

S u f f i x  

I 

M 

E 

Calculation Method 

FGP Method 

CV8M Method 

CV8E Method 

A CV8A Method 
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0 0 9 1 0 6  1,079g 
0 , 0 4 0 1  0 ,9105  
0 , 0 3 ] 0  000267 

- 0 . 0 1 5 4  00 .0151  
0 ,0000  0 ,0000  
0 ,0000  0 ,0000  
0 .0000  0 .0000  
000000 000000 
0 .0000  O.00UO 
0 ,0000  0 .0000  
0 ,0000  O.OOUO 
O,0000 O.UO00 
0o ]~50  Oo~290 
0 ,4566  0 ,3452  

-000020 - 0 . 0 0 3 2  
002666 0 . ] 9 2 0  
0 0 1 7 3 6  0 , 1 1 J 6  

00,0309  0 .0000  
0 ,1320  000000 

- 0 . 1 3 1 2  0 .0000  
001459 0 .0000  
0 .0000  O,O0ob 
0 ,9M92  0 .0000  
0 ,0051 0 . 0 0 0 0  
0,0057 000000 
0 ,0000  0 ,0000  
000000 0,0501 
0 ,0000  0000H9 
0 ,0000"  0 0 1 0 1 3  
0 .0000  - 0 , 1 2 9 3  
0 .0000  0 .0o67  
000000 -0 ,007U 

I11 
0 

"rl 



C) 

DATE 7- 9*?9 PROJ£L| MUVB£P. 
ARD. lmC. 
A[0C DIVISION 
& SVLRDRUP COPPQ~ATION COMPAMt 
£NGIN[ IEST F ~ C I L I T I  

-AiiNOLD A | a  FGI~CE &TAT/OU, TEhN 

TEST CEbL,  
T [ S l  A P T I C b | ,  
TEST AOTICL! 6 / N .  

INFLUENCE GGEFFIC[ENT 

AGH86-B 
TEST D61[. O- 0- 0 0 Hk8 1EST. 0OOI 
COHP DATE, 7- O-79 IO20 HPS 
CONP PUb. OFF LINE TEST 001 
PROGRAN, 

INDEP IT~O PEP VO ~6 
251 257 

TIO 201 1,0|00 0.4980 o l ,0245 
PSO 202 1 , 0 1 0 0  - 0 , 4 1 5 3  0 , 7 5 3 0  
PIODSO 203  1 . 0 1 0 0  0 . 4 1 6 4  0 . 2 4 7 0  

- ¢ b k ¢ l  204. 1 , 0 1 0 0  0 , 0 0 0 0  - O , O 9 9 3  
CkAC2 205 1 , 0 1 0 0  0 . 0 0 0 0  1 , 1 0 3 6  
CMACJ 206  1 , 0 1 0 0  0 . 0 0 0 0  o O , 0 1 7 4  
XbJ 207 1 0 0 1 0 0  O , 0 0 0 0  1 . 0 6 0 0  
C[ I&RI  200  l , O l O 0  0 , 0 0 0 0  0,9911 
CETAR2 209 1 . 0 1 0 0  0,OOOO O,0202 
C[TAR3 210 I , O 1 0 0  O,OOOO -0,0223 
AO 211 1 , 0 1 0 0  O,OOOu O,0OO0 
CFGPI 212  1,0100 O,O000 0,0000 
CFGP2 " 213 I . O l o O  o . o o u o  o , o o o o  
CFGP3 214  1 . O I O 0  O,OO00 O,OOO0 
H2  215 1 . 0 1 0 0  0 , 0 0 0 0  O , O 0 0 0  
CCVSNI 216 1 , 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
CCVON2 217 1 , 0 1 0 o  o . o o o o  n,ooo0 
CCVOM3 210 1 , O 1 0 0  0,0000 0 . 0 0 0 0  
P6 219  1 .01OO O.OO00 O . 0 0 0 0  
P16 J 2 0  1 . 0 1 0 0  O . O 0 0 0  0 , 0 0 0 0  
MBL 221 1 . O 1 0 0  O,OO00 o . 0 0 0 0  
T6 232 1,0100 0,0000 0,0000 
TI6 223 1 , 0 1 0 o  0 , o o 0 o  o . o o o o  
ETAT 224 1 , o l o 0  O . 0 O 0 0  0 . o 0 o o  
P3 2~5 1 . 0 1 0 o  0 , 0 0 0 o  0 , 0 0 o 0  
BLOSS 226 1 , 0 1 0 0  0 , 0 0 0 0  O,00OO 
PFP4 227 I , O 1 0 0  0 , 0 0 0 0  O,OOOO 
Mr 220 1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
CCVOEI ~2g I . O 1 0 0  0 , 0 0 0 0  O.0OOO 
CCVOL2 230  1 . 0 1 0 0  0 . O 0 0 0  O,OO00 
CCVOE3 2 ] 1  I . 0 1 0 0  O,OOOO 0,OOOO 
CCVBAi 232 1 . 0 1 0 0  u . O O O O  0 0 0 0 0 0  
CCVOA3 263  1,0100 0,0000 0.0000 
CCVOA3 ~34 i , 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
CCVOA4 235 1 , 0 1 0 0  0 , 0 0 0 0  O .uO00  
CCVOA~ 216 1 , 0 1 0 0  0 . o 0 0 0  0 , 0 0 0 0  
A6 237 I .OI00 0.0000 0,OOO0 
AI6 230 ! . O I 0 0  0 . 0 0 0 0  0 . 0 0 0 0  

FNI fNM FNE FNA 
326 $27 320 329 

-3,7001 -1,1111 -1.1234 -1.4506 
0,0102 -o,2408 -o ,2so3 -o,og0g 
U.1027 - 0 , 2 0 | !  - 0 . 1 0 9 2  - 0 , 1 7 7 1  
O,OglO -0,0656 -0,0660 - o , o g i s  

- I , O 1 3 0  0 , 7 ] 0 1  0.7433 1,0969 
0 , 0 1 5 9  - 0 , 0 1 1 5  - 0 . 0 1 1 7  - 0 , 0 1 7 2  

-0.9818 0,7070 0.7199 1.0622 
2.2054 0.6556 0.6676 0.7579 
0,0672 0,0200 0,0204 0,0223 

00.0475 -0.0141 -0.0144 -0.0104 
1,8788 0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  

1 0 , 4 9 2 5  0 . 0 0 0 0  0 . 0 0 0 0  O,0OO0 
-23,2926 O . 0 0 0 0  0 , 0 0 0 0  0 .0OO0  

1 5 . 9 0 4 1  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
8,6746 O,0000 0.0000 O,0000 
0 . 0 0 0 0  1,8664 0 , 0 0 0 0  0 , 0 0 0 0  
0 . 0 0 0 0  * 0 . 0 0 1 3  0 . 0 0 0 0  0 . 0 0 0 0  
0,0000 0.0127 0.0000 0,0000 
0,0000 0.6084 0.5454 0,7622 
O,OO00 0.4621 0.5983 0,4865 
O,OOOO - 0 , O 0 4 0  - O , O 0 4 g  -0.0059 
0 . 0 0 0 0  0.3025 0,513$ 0,7440 
0 , 0 0 0 0  0 . 4 0 0 7  0.3010 0,2000 
0 , 0 0 0 0  -0,0707 -0,0672 0 , 0 0 0 0  
O.0000 0.2904 0 . 2 8 3 2  0,O000 
0 . 0 0 0 0  -0.2957 o0.2813 0 , 0 0 0 0  
0 , 0 0 0 0  0 . 3 2 9 2  0 . 3 1 2 4  0 , O 0 0 0  
0 . 0 0 0 0  O . 0 1 4 2  0 . 0 1 0 1  0 , O 1 4 9  
0 , 0 0 0 0  0.0000 1.8404 0,0000 
0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 1 1 7  0 , 0 0 0 0  
0.OOOO O . 0 0 0 0  0 . O 1 5 9  0 ,0OO0 
0,0000 0.0000 0.0000 1,6597 
o . o o o 0  0 . 0 o 0 0  0 . 0 0 0 0  Oo1152  
0 . 0 0 0 0  0 . 0 0 0 0  0 . O 0 0 0  O.O251 
0,0000 0.0000 0.0000 0,37gl 
O.OOO0 0 . 0 0 0 0  0 . 0 0 0 0  - 0 . 3 0 0 1  
0,0000 0 . 0 0 0 0  0 , 0 0 0 0  0 . 1 4 1 4  
0,0000 0 , 0 0 0 0  O.0UOO * 0 , 1 4 1 2  

DATA POlh l .  I 0 ) I 0 1  

(FIL Cond 3: 

FGI FGP 
265 d68 

-2.2170 -0,009e 
0,5920 0,0239 
0,4080 0,2024 
0 , 0 0 2 1  - 0 , 0 0 1 3  

-0,0234 0.904? 
0 . 0 0 0 4  -0,0142 

- 0 . 0 2 2 7  0 , 0 7 0 1  
1 , 0 3 7 4  0 . 0 1 2 5  
0 . 0 4 9 9  0 . 0 2 4 0  

-0,03S2 -O;0175 
1 , 0 0 0 0  0,0000 
5,5846 0 , 0 0 0 0  

- 1 2 , 3 9 7 9  O .O000  
8,4652 0.O000 
4,6172 0,000U 
0,0000 0,9939 
0,0000 -0,0007 
O.O000  0 , O 0 6 0  
O .O00u  0 , 3 5 5 0  
0,0000 0 . 2 4 0 1  
O,OO00 - O , 0 0 2 6  
0 . 0 0 0 0  0 , 2 0 3 7  
0 , 0 0 0 0  0,2176 
0,0000 -O.0676 
0 , 0 0 0 0  0 , 1 5 8 9  
O,O00U - 0 , 1 5 7 5  
0 , 0 0 0 0  0 , 1 7 5 3  
0.0000 0.OO75 
000000 0.0000 
0.0000 O.O000 
0 , 0 0 0 0  0.O000 
0 , 0 0 0 0  0 , 0 0 0 0  
0,0000 0.0000 
0 , 0 0 0 0  0 , 0 0 0 0  
0 , 0 0 0 0  0 . 0 0 0 0  
0 , 0 0 0 0  0 . 0 0 0 0  
0 , 0 0 0 0  O.00UG 
0.0000 O,uuOG 

500 ft/gach 0.65) 

FGL FGA 
200 314 

-0,0467 -1 ,0 ]03 
0,0230 0,1001 
0.2040 O.~|u~ 

-0,0010 - *0,0986 
0.0110 1,1000 

-0 .014 ]  -O,O|7J 
0,Y0|0 1.065) 
0.8106 0,8610 
0 , 0 2 5 0  0,02oS 

-0.0176 - O , O l a 7  
0 , 0 0 0 0  O,UO00 
0 . 0 0 0 0  O,UUO0 
0 . 0 0 0 0  0 . 0 0 0 0  
0,0000 0,0000 
0 . 0 0 0 0  O.O00O 
0.0000 0 . 0 0 0 0  
0 , 0 0 0 0  0 . 0 0 0 0  
0,0000 0,0000 
0,2907 0,4000 
0.3190 O.]b+9 

- 0 . 0 0 2 6  - O , O U J l  
0.2736 O.J�b0 
O , 1 6 0 b  0 . 1 1 1 1  

- 0 . 0 3 5 0  0 , 0 0 0 0  
0 , 1 5 1 0  0 , 0 0 0 0  

- 0 . 1 5 0 0  0 , 0 0 0 0  
0 , 1 6 6 0  0 , 0 0 0 0  
0,o0g6 O,U07¥ 
0,9103 O , 0 0 0 0  
O , 0 0 b ]  0 . O 0 0 0  
0,0005 O,O000  
0 . 0 0 0 0  0.083J 
O,O000  0 ,U~12  
0 , 0 0 0 0  O,ulJ4 
0 , 0 0 0 0  0 . 2 0 1 0  
0 . O 0 0 0  - 0 , 1 5 9 7  
0,0000 O . 0 7 b 2  
0.0000 - O , ~ l b S  

m 
O 

-11 



DATE 7- 9-79 PPUJECT NUPBEP. 
ARGo l m C . .  
AECC 01¥IJlDN 
A &VERDPUP COPPOMATION COMPANY 
ENGINE 1£$T FACibiTY 

-APNULD A|R FOSC[ STATION, TENN 
TEST DATE. 0- 00 0 

TEST CELL. COMP DATE. 7- 0-79 
TEST APTICL(, AC~u~6-B c0xp NUk. OFF LIkE 
TkST APTICLI SIN. PPOGRA~. 

INFLUENCE COEFFIC|£NT 
INDEP 1TkO PER VO kA FNI 

251 251 326 
?TO 201 1 ,0100 0 ,4988 - I o 0 3 0 9  - 3 , 9 6 1 9  
PSO 202 1.0100 -0.4360 0.0143 0.8892 
plODS, 203 1.0100 0 .4374 0 .1057 0 .1119  
CkACI 204 1.0100 O.uOUO -o .  IO73 0.0¥58 
CHAC2 205 1 .0100 0.O000 1 .1146 - 0 . 9 0 3 5  
CbAC3 | 0 6  1 .0100 O . O O O 0  - 0 . 0 1 6 4  0 .0146 
XNI 207 1.0100 0 .0000 ! . 0 0 1 0  - 0 . 9 8 4 2  
C£TAMI 208 1.0100 0 ,0000 0 .0903  2 .6070 
CEIAR2 20g 100100 0,0000 O . 0 2 U O  0.0737 
CETAR$ .210 . l . O l O O .  - 0 .0000 - 0 . O I 8 ]  - - 0 . 0 4 0 3  
AO 211 1,0100 0.0000 0.0000 1.6601 
CFGPI. 212 1.0800 0 .0000 0 .0000  12.9022 
CFGP2 213 100100 0 ,0000 0 .0000 - 2 7 . 0 5 7 3  
CFGP3 214 1 ,0100 0 ,0000 0,O000 10.4477 
XN2 215 ! , 0 1 0 0  0,0000 0,0000 9.2225 
ccvgM1 216 1.01OO 000000 0.0OO0 0.0000 
CCTOM2 217 I , O I 0 0  0 ,0000 0 .0000  0 .0000  
CCVOM] 210 100100 O,00OO 0.O000 0 .0000  
P6 219 1 ,0100 0 ,0000 000000 0 .0000  
P16 220 1,0100 0 ,0000 0 ,0000  0 ,0000 
NBL 221 I,OIO0 0,0000 0 ,0000  0 .0000  
TO 222 1 .0100 0 .0oo0 0 .00oo  o .o00o  
TI6 22]  1 ,0100 0 ,0o0o o .oooo  o .oo00 
EYAT 224 100100 o .00oo o ,0ooo  0 .o000 
PJ 225 1,0100 0 .0000 0 .0000  0 .0000  
~bOSS 226 1.0100 0.0000 0.0000 o.0000 
NFP4 227 ! , 0 1 0 0  0 ,0000 0 ,0000  0 .0000  
kF 220 ! . 0 1 0 0  0.0OO0 0,0000 0.0000 
CCVOEI 229 1.0lO0 0 . 0 O O O  O D D S 0 ,  0,0000 
CCVOE2 230 i ,OlO0 O , O O O 0  0 .0000  0 .0000  
CCVeE3 231 i , 0 1 0 0  0 ,0000 0 .0000 O.OOOO 
CCVOAI 232 l ,OlO0 0,0000 O . o O O O  0 ,0000  
CCVOA2 213 1,0100 0.0000 O,uO00 O.OOOO 
CCVOA] 234 1,0100 0 .0000 0 .0000  0 ,0000  
CCVdA4 239 1.0100 O.O00O 0 .0000  0.0000 
CCV0Ab 238 1.0100 0,0000 0 ,0000  0 .0000  
A6 2]7 1 , 0 | 0 0  0 ,0000 O,O000 0 ,0000  
AIb 238 IoUIO0 0 ,0000 0 ,0000 0 .0000 

0 NP8 
1020 NRS 

TEST. 0001 

I£8T 001 

DATA POXkT. 104101 

(Flt  Cond 4: 8,000 ft/Hach 0.55) 

FNP FN~ FNA FGi FGP fGE IGA 
327 328 33¥ 285 368 39D ]14 

-1.1587 - | .1646  - ! .4496 -2 . ] 793  o0.0716 -0.0749 - ! .0252  
-0.4894 -0.4804 -O.J]SO 0.6514 -0.0794 -0.0241 -0.0072 
- 0 . 2 4 3 0  °0 , 2425  -0 , 2217  0 ,3486  0 .1570 0 ,1575  D.1808 
-0,0765 o0,0771 -0,1069 O,O01b -0.0007 -O,OYIO -0,1071 

0.7946 0.0004 !.1102 -0 .0 |07  0.9425 0.g4ss 1.1122 
- 0 , 0 1 1 7  -0 , 0117  - 0 , 0 1 6 2  0 ,0003  -O,OI]U - 0 , 0 1 3 9  - 0 , 0 1 6 ]  

0,7712 0,7789 1,0775 -0.0182 0,9147 0,9177 1,07gs 
0.7060 O.71|2 0.8200 1.0595 0.8373 0.8401 0.0901 
0.0200 0.0201 0.0233 O.0526 0.0237 0.0230 0.0255 

-O.0131 -0.0132 - 0 . 0 I S )  -0.0344 -0.0155 -0 .0 |55  -O.O|67 
0,0000 O . U O 0 0  0,0000 1,0000 0,0000 0,0000 0.0000 
O,OUO0 O , O 0 0 O  0,0000 b ,0363  0,0000 0,0000 0.0000 
0,0000 0.0000 0.0000 -14.9763 O . O 0 0 O  0.0000 0,0000 
0,0000 0,0000 U,O000 9,9176 0.0000 0.0000 O.O000 
0,0000 0,0000 0,0000 4,9b§1 0,0000 0,0000 0,0000 
1.8506 0.0000 O . O 0 0 O  0,0000 0.995? 0.0000 _0.0000 

-O.0011 0.0000 0.0000 0.0000 -0.0006 O.O000 0.0000 
O,OOgO 0.0000 0,0000 0.0000 0,0049 0,0000 0,0000 
0.6146 0.6]67 O.Y282 O.0000 0.4J0) 0.342? 0.4996 
0.617]  o.?gbb 0,b061 O.0000 0,3321 0.4207 0.3265 

- 0 , 0 0 5 2  -0 , 0052  - 0 , 0 0 6 |  0 .0000  - O e U O ~ U  - 0 . 0 0 2 i  - 0 , 0 0 ] 3  
0.]666 0.4946 0.7287 0.0000 0.1913 0.2882 0.3921 
0,4]43 0,3264 0.2092 0,0000 0,2337 0,115/ 0,1128 

-0.0602 -0.050~ 0.0000 0 .0000  00 .0324 - 0 . 0 5 1 4  0 .0000  
0,254]  0.2460 0,0000 0,0000 0,1380 0.1324 O,0000 

-0.2520 -0.J444 O.0000 O.000O -0.1156 -0 .13 |6  0.0000 
0,2012 0,2721 0,0000 0,0000 0.1513 0,1464 0,0000 
0.0111 0 .0142 O,01Ib 0 .0000  O , O O b O  O,O07b 0 ,0003 
0 ,0000 1.8368 U,O000 0 ,0000  000000 O 0 9 0 8 6  0,0000 
0.0U00 0.0090 ,.0ODD 0.0000 0.0000 0.0053 0.0000 
0 ,0000  0 .0113  0 ,0000 0 ,0000  0 .0000  0,0051 0 ,0000  
0.0000 0.0000 1.8508 0,0000 0,0000 0.0000 0,88~3 
0.0000 0.0000 0.0965 0.0000 0.0000 0.0000 0.0519 
0,0000 0,0000 0,0177 0,0000 O , O O U U  0.0000 0.0095 
0,0000 0.0000 0,3490 O , O O O 0  0.0000 0.0000 0,1070 
0,0000 0.0000 - 0 , ] 5 5 /  O,O000 0,0000 0,0000 -0,137b 
0.0000 0.0000 O,1241 0.0000 0.00U0 0,0000 0.ObbH 
0.0000 0,0000 -0.1248 0.0000 O . O U O 0  0.0000 -0.0670 

> 
m 
O 

-n 
6) ..b 



~J 

DATk 7-  9 "79  PROJECT NUkU[P. 
&BD, IMC. 
A[DC D IV I& |O~  
A &VBPDPUP CQ~PQRAT|OI CQNPANT 
ENGINE ~EST fACILITY 
A4~IILO AJH FOPCE &TATIUNr T[kN 

TEST DATE, 0 "  O-  0 
TEST CLLL, AGH86-B COflP DATE, 7 -  9 -79  
TEST ANTICLE, COHP PlJk. OFf L I kE  
TEST &ATICLE S/No PPOG~&N. 

INFLULNCE CGEfFLCXENT 
INUEP ITqO PEH V0 WA FNI 

2S1 257 326  
TTO 201 1 0 0 1 0 0  0 . 4 9 V 0  - I , 0 2 3 6  - 3 . 6 7 1 5  
PSO 202  1 . 0 1 0 0  00.4103  0 . 7 5 3 0  0 . 0 1 9 9  
PTOPSO 203 i . 0 1 0 0  0 .4164  0 ,24?0  0 .1810  
CWACI 204 l . O l O 0  0 . 0 0 0 0  - 0 . 0 9 0 0  0.080U 
C~AC2 205 1 ,0100  0 .0000  1 . 1 0 2 0  00,9906  
ChAt2 206 1 . 0 1 0 0  0 , 0 0 0 0  - o . 0 1 7 5  0 ,0157  
Xh| 207 |00100 0 , 0 0 0 0  1.0660 - 0 . 9 5 0 9  
CETARI 204  I , o l o o  o . o 0 o 0  0 .0913  2 .1638  
CETAR2 200 1 . 0 1 0 0  0 . 0 0 0 0  0 ,0306  0 .0667  
C6TA~3 ~lO 1 , 0 1 0 0  0 0 0 0 0 0  - 0 . 0 2 1 8  - 0 . 0 4 7 6  
AG 211 l . O l O 0  0 , 0 0 0 0  0 , 0 0 0 0  1 . 0 5 7 9  
CFGPi ~12 1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  1 0 , 1 2 0 6 "  
CFGP~ ~13 l , O l O 0  0 . 0 0 0 0  0 . 0 0 0 0  -2206086 
CFGP] 2 1 4  1 , 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  1 5 , 5 2 0 0  
XN~ 21S 1.0100 0 .0000  O.O00u O . S H 2  
CCVOH/ 216 1 .0100 0 ,0000  0 ,0000  0 ,0000  
CCVEM2 217 1 , 0 1 0 0  0 . 0 0 0 0  o . 0 o 0 0  o . 0 0 0 0  
CCVgM$ 210 l , O l O 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  
P6 219 1.0100 0 ,0000  0 .0000  0 .0000  
P16 220 1 . 0 1 0 0  0 . 0 0 0 0  O.OOuO 0 .0000  
WBL 221 | . 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
76 222  1 . 0 1 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 0 0 0 0 0  
TI6  223  I . O i O 0  0 , 0 0 0 0  0 .0000  0 .0000  
ETAT 224 1 , 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
PJ 225 ! , 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 .0000  
BLQSS 2~6 I ,O lO0  0 .0000  0 .0000  0 .0000  
MFP4 227 1 , 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
wF 220 l .O lO0  0 ,0000  0 .0000  0 .0000  
CCVOEI 229 1 .0100 0 ,0000  O,oooO 0 .0000  
CCVd£2 2 ] 0  1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
¢CVeE3 2J1 1 . 0 1 0 0  0 , o 0 0 0  O . O O O O  0 .0000  
CCVSAI 232  1 , 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
CCVSA2 25 ]  1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 o 0 0  0 , 0 0 0 0  
CCV~AJ 234 1 , 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
CCVHA4 2 ]5  1 . 0 1 0 0  0 . 0 0 0 0  O.ObO0 0 . 0 0 0 0  
CCVOA5 2 ]b  1 , 0 1 0 0  O.OOuO 0 . 0 0 0 0  0 .0000  
A6 237 1 , 0 1 0 0  0.0000 U,OOo0 0 .0000  
AI~ 2 ]0  1 , 0 1 0 0  0.0000 0 ,0000  0 .0000  

0 hPS 
1 0 2 1 K R 6  

FN~ FNE 
327 ]20  

- I . 0 9 0 9  - I . 1 1 1 7  
- 0 . 2 2 5 0  - 0 , 2 2 7 2  
- 0 . 1 9 4 9  - 0 . 1 9 1 2  
- 0 . 0 6 4 7  - 0 , 0 6 5 9  

007275 0 , 7 4 1 0  
- 0 , 0 1 1 6  - 0 , 0 1 1 8  

0 . 7 0 4 ]  0 . 7 1 7 4  
0 .6544  0 .6666  
0 ,0202  0 .0206  

- 0 , 0 1 4 4  - 0 , 0 1 4 7  
0 . 0 0 0 0  0 . 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 ~  
0 .0000  0 .0000  
0 ,0000  0 .0000  
1 . 0 4 5 7  0 , 0 0 0 0  

- 0 , 0 0 1 3  0 . 0 0 0 0  
0 .0129  0 . 0 0 0 0  
0,65~4 0 .5352  
0 .4456  0 .5772  

- 0 , 0 0 4 7  *0 .0040  
0 .3800  0 .5077  
0 .4002  0 .2952  

-0 .0721  - 0 , 0 6 1 5  
0 .2205  0 . 2 1 7 1  

- 0 , 2 9 7 ]  - 0 , 2 8 2 9  
0 . 2 6 1 3  0 . 2 4 0 2  
0 , 0 1 3 5  0 . 0 1 7 1  
0 . 0 0 0 0  1.8281 
0 . 0 0 0 0  0 , 0 1 1 7  
0 ,0000  O .01k l  
0 .0000  0 .0000  
0 , 0 0 0 0  0 . 0 0 0 0  
0 .0000  O,O00u 
0 .0000  0 ,0000  
0 .0000  0 ,0000  
0 .0000  0 .0000  
0 ,0000  0 .0000  

I E 8 I ,  0001 

TEST 001 

DAIA POI61,  

(Flt Cond 5: 

FNA FG! FG~ 
229 265 260 

- I , 4 3 9 9  - 2 . 2 2 0 0  00 ,0J63  
- 0 . 0 6 6 2  0 .$958  0 . 0 2 ) 9  
- 0 , 1 6 7 4  0 ,4042  0 . 2 0 1 f f  
- 0 , 0 9 2 4  0 , 0 0 2 1  - 0 . 0 0 0 1  

! , 0 9 6 0  - 0 , 0 2 4 3  0 . 9 0 0 4  
- 0 , 0 | 7 4  0 . 0 0 0 4  * 0 , 0 1 4 3  

1,0610 - 0 , 0 2 2 5  0 .0716  
0 .7615  1 .6224  0 .0099  
0 . 0 2 ] 6  0 . 0 5 0 0  0 . 0 2 5 0  

- 0 . 0 1 6 9  - 0 , 0 3 5 7  - 0 . 0 1 7 b  
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APPENDIX C 
INFLUENCE COEFFICIENTS FOR THE AGM-109 THRUST CALCULATIONS 

The influence coefficient printout presents the percent change in the dependent 

parameter for a 1-percent increase in the independent parameter. Note that a negative sign 

indicates a decrease in the dependent parameter for a l-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 

i FGP Method 

M CV8M Method 

E CV8E Method 

A CVSA Method 

C FGC Method 
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0 .0000  0 .0000  4.S147 0 .0000 0 ,0000  
0 , 0 0 0 0  - - 0 , 0 0 0 0  - - J . 4 S ] O  - - - 0 . , 0 0 0 0 - - - - - - 0 , 0 0 0 0  

rGE . 
ago 

0o0000 
OrO000 
0 ,0000 
0~0000 
0o0000 

- 0 , 1 1 0 0  
0 , 2 | 7 7  
0 , 2 1 7 7  

- 0 . 0 0 0 4  
--~.OGOO 

0 ,0000  
0 ,0000 
0.OO00 
OoO000  



- . J  

DATE 7 -  Y - 7 9  PDOJECT NUHBER, 

AEDC D I V I D I Q N  

BIIGINE T E S T  F A C I L I T Y  

- T E S T  CEkLo  . . . . . . . . .  

TzaT ANTZCb l ,  A G H - 1 0 9  
T~6T ADTXC~.S*N~ 

--Jar~us~cs. couslclsm~ ....... 
INnEr  XT.O PED raA 

. . . . .  3 1 4  _ _  

c c v . 3  334  t . o | o o  o . o | o 6  
C,C-VIA4 . . . .  a3S i , 0 1 0 0  

TEST DATE, O- O- 0 
- - - C e f l P  D A T E , . - ? -  0 - 7 9  

COHP RUN. OFF L INE 
- - PNOGNJkI10 - - 

irGC 
. . . .  396 

0 ° 0 0 0 0  
• 0 , 1 9 9 0  . . . . .  0 r 0 0 0 0 -  

CCVOAS 336 l e O l O 0  - 0 , 1 5 4 1  0 , 0 0 0 0  
A6- 3 ) I -  I . rOIO0 0 , 0 6 6 4  " 0 t 0 3 6 6  
A I6  238 l e O l O 0  - 0 , 0 6 6 7  000367  

- P S l ~  . . . . .  8 9 0 -  l~04OO ~ 0 0 6 7 5 6  - - O e g l g 7  
DLHV 343 100100 0 , 1 4 1 1  0 , 0 0 0 0  

-4~Al l - -  . . . . .  244- . - - j v04-00 -- - G 6 1 4 1 8  - - - 0 0 0 0 0 0  
CHFXI 245 1 o 0 | 0 0  - 0 , 0 0 0 3  0 , 0 0 0 0  

- CFC,¢I ~ t  I v 0 4 0 O -  - - 0 0 0 0 0 0  - - - a ~ g I ~ -  
CFGC2 347 1 0 0 1 0 0  0 ° 0 0 0 0  J , 5 6 2 2  
CF~,CJ - 348-  l . o j o 0  - 0 , 0 0 0 o  --  ~ 0 , 7 6 8 4 .  
CFGC4 349 1 , 0 1 0 o  0 , 0 0 0 0  2 , 1 1 4 7  

- ¢FC, CS 8 6 ~  - 1 , 0 1 0 0  - 0 , 0 0 0 0  - J , 6 1 7 4  

0 HP6 TEDT, O00 l  DATA POIHT ,  2 0 1 3 0 |  

Jo~o hN6 - -  --~aT'OOI (F l t  Cond 1, Concl ) 

m 

"n 

¢o 



- ,J 
O* 

O&T£ 7 -  9-70 PROJECT NURB£P, 
. U O ~ . ~ R C ,  . . . . . . . . . . . . . . . . . .  

AED¢ 0 1 V 1 8 1 0 1  

E S G X N E  TEST F A C I L I T T  
-.--AILRm~M-~UP--5~I.L4r.M~OLL.,-TEN&__ 

I E E T - ¢ E b ~ ,  . . . . .  
TEST AATICb[,  AGM-109 

- - -TrLT - & ~ T I ~ L E + I R ,  . . . .  

--ilIIr-I~itlP~-~,elSP~tCIP~IIT . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEST DATE. O- 0-  0 
CORP DATE, ?-  0-79 
COMP RUN. OFF L I ~ [  
PROGRAM, 

ZNDEP ITNO P£R VQ kA rml  
. . . . . . . . . . . . . . . . . .  251 . . . .  087 . . . .  12S 
CDPOI 194 ! ,0100  -0 ,0203  -0,O000 0.0034 

-GDIPO~ . . . . . .  141.--- l - . r0100 . ~O~OO0~----OeOOOO - 0 , 0 0 1 4  
COP05 196 1 , 0 1 0 0  0 , 0 2 4 4  - 0 , 0 0 0 0  - 0 , 0 0 2 0  
XlZ  -102  I , 0 1 0 0  - O , 0 0 0 9  - -0,-4)000 0 , 0 0 1 1  
O I l  I g i  I * 0 1 0 0  " O , 0 0 0 0  0 , 0 0 0 0  O . O 0 | 1  
KIP . . . . . .  100 1 , 0 1 0 0  " 0 , O 3 6 0  -- 0+O000  - 0 , 0 3 8 5  
T~O | 0 1  1 , 0 1 0 0  0 , 4 9 0 0  - 0 , 9 0 5 3  - 3 . 8 4 0 9  
PSO . . . .  202  I , O I 0 O  - - 0 0 4 | 4 ~  0 , 7 4 6 6 - .  - 4 ,1040  
PTODS0 ~03 ! , 0 1 0 0  0 , 4 4 9 7  0 , 2 5 3 4  0 , ~ 0 2 2  

- ¢ M A ¢ I - .  - - -304  - 1 , 0 1 0 0  - -- 0 , 0 0 0 0  . . . .  - 0 . , O 0 6 ~ -  - - - + ~ I . 2 3 8  
CMAC2 205 1,0100 0.0000 1 , 0 1 4 9  - I , 4 0 0 ~  

- - ¢ M A C . 3 - - - - - 2 0 6 - 1 . 0 1 0 0  0 , 0 0 0 0 -  - 0 , 0 1 5 3  ---  0 , 0 2 0 0  
IN!  ~07 1,0100 0,0000 0.9846 - ! . 3 6 5 9  

- O i l & E l - - - -  308  1 , 0 1 0 0 - - -  O , O 0 0 0  - -O,r41.388• • - 3 , 2 3 4 ]  
CETAR2 ~00  ! , 0 1 0 0  0 . 0 0 0 0  O , 3 3 5 4  0 . 0 4 0 9  

• . .CIT.LJII3_..  2 1 ~  1 , 0 1 . 0 0  - -  .O.,.000~- . -* .O, .3~41 . . . .  ~O. , .0420 
I I  ~ l |  1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  2 . 0 1 ] 7  

• .CIT-GP~ - • 3 1 2  1 , 0 1 0 0 .  0 , 0 0 0 0  - - 0 , 0 0 0 0  1 2 . 7 9 0 9  
CROP2 212  1 , 0 1 ~ 0  0 , 0 0 0 0  0 , 0 0 0 0  - 2 7 . 6 7 4 5  
CFOP]-. - +14 -I,OlOO 0,0000 0,0000 18.4305 
X~2 215 1 , o 1 0 o  0 , 0 0 0 0  0 . o 0 o o  0 . 3 6 8 7  

. C ~ V l t J L I . .  + 1 6  1 ,0 .1~0  - .  4 , 0 0 0 0  . . . . .  0 . , 0 0 0 0  -.- 0 . 0 0 0 0  

0 HR8 TEST.  0 0 0 1  DATA P O I N T ,  2 0 2 2 0 1  

! o 2 )  .AN T~ST oo~ 

. . . . . .  ( N t  Co.d 2: 1,000 f t /Hach  0 .65)  

FNM FN[  FNA FNC FGI FGR FGE 
| ~ ?  3BE 329  320  2 6 5  . . . . . .  - - 2 6 8 .  - 390  

0 , 0 2 9 7  0 . 0 2 0 0  0 , 0 2 9 7  0 , 0 2 9 0  - 0 , 0 1 J I  - 0 , 0 0 0 0  - 0 , 0 o o o  
0 , 0 1 0 0  0 , 0 0 0 0  0 , 0 1 0 0  - 0 + 0 1 0 0  . . . .  0 , 0 0 4 4 -  0 , 0 0 0 0  0 , o 0 0 0  

00,0240 -0 .0246  -0 ,0247 -0 ,0240  0,0100 -0 ,0000  -0 ,0000  
0 , 0 1 0 0 -  0 , 0 0 9 9  - - O r * J 0 0  0 , 0 1 0 0  - - -G,00~41,- . . - -  -~TOO.GO . . . .  0-,0..000 
0 , 0 1 0 0  0 , 0 0 0 0  0 , 0 1 0 0  0 . 0 1 0 0  0 0 , 0 0 4 4  0 0 0 0 0 0  0 , 0 0 0 0  
0,O341 O,O)6 ]  .0,O$68 O,0JSS . - - 0 , 0 0 0 0  0,0000 0,0000 

-0 ,2001 -0 .5374  - I , 0 6 3 5  0,4905 o2,1547 00,3955 - o . s t 4 J  
O,0200- . -  0,8500 - • - 0 , 0 0 7 2  - 0 , 3 6 4 |  --• 0,8604 0.8782- 0.59JH 

- 0 , 3 1 9 3  
- . - 0 . . , 0 S 3 1 - -  

0.5543 
-0 ,0083  - 

0,5378 0,5776 
0,4700 - . O,SIS2 
0.1030 o.1g60 

- - 0 , ~ L 6 0  - - 0 , 1 2 S 2 •  
0 , 0 0 0 0  0 . 0 0 0 0  
0 , 0 0 @ 0  0 . 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  
0 , 0 0 0 0  0 . 0 0 0 0  
2 .0041-  

-0 ,3000  00,2750 -0 ,1180  0,4550 001981 0,2013 
-0,O582 --mO.,Og24i. . . . . .  0 - ~ - - - - . G , . 0 ~ 7 4  . . . .  O,O348--•---,,O,-O.767 

o,5g54 0 , 9 7 3 0  - 1 , 0 3 0 2  -0 ,1004  0,7863 O,OObO 
-0 ,0040  . . . . . .  OeGI4S - 0+0154 . • -0 .0027  • - 0 , O | 1 0  -0 ,0121 

0,9439 -0 ,9994  -0 ,1026  0,7620 0.1~20 
O,6303- --- , ,0-,0330- •• 1,5460 0,6804 - -0 ,b910 
0,2406 -003470 0,5004 0,2597 0,2664 

• P 0 ~ I S ~  . . . .  .O.....2|5~ . . . .  n O.,...'ILT~D.• a0~I . I~ .511_. . . J .O~L~01 
0 , 0 0 0 0  0 , 0 0 0 0  1 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  -6 ,3518 0 , 0 0 0 0 .  0 , 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  - 1 3 , 7 4 3 0  0 , 0 0 0 0  0 , 0 0 0 0  

• - 0 ,OO00  0 , 0 0 0 0  9 , 1 5 2 J  - 0 . 0 0 0 0  O , 0 0 0 0  
0 , 0 0 0 0  0 . 0 0 0 0  4 , b S J 4  0 , 0 0 0 0  0 . 0 0 0 0  

0 . 0 0 0 0  . - 0 ~ 0 0 0 ~  • - G . 0 0 0 0  . . . . .  ~.,..O000 - - - - O . ~ 4 L  -- .-O...0000 
¢CV|M2 217 1 , 0 | o 0  0.0000 0°0000 0.0000 - 0 . 0 0 1 ]  
C ¢ ¥ 1 1 1 3 _ . - 2 1 8 - - I , 0 1 0 0  O , O 0 0 0  -- 0 , 0 0 0 0  . . . . .  O , 0 0 0 0  . . . . .  0 , 0 4 L l  
P6 210 1,0100 0,0000 0,0000 0,0000 0,7421 

• P L ~  . . . . . . .  220 1,0..100 - 0 , 0 0 0 0  •.0..,0000 . - 0 . 0 0 0 0  - 0 . 5 5 2 7  
T0 222 1,0100 0,O000 0,0000 0.0000 -0 ,3400  
[TAZ . . . .  224  1 , 0 1 0 0  - 0 . 0 0 0 0 -  - 4 . 0 0 0 0  - •  0 . 0 0 0 0  0 , 0 3 3 6  
P3 225 1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  - 0 , 1 5 § ?  

.SLO&& .236 1,0100 0,0000 O,OOOG -. O,0000 0,1S02 
NFP4 227 1 , 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  * 0 , 1 7 5 1  
MF 2 2 1  1 , 0 1 0 0  . 0 , 0 0 0 ~  - - O , O O 0 0 . - .  0 . 0 0 0 0 -  0 , 6 3 0 1  
CCVOEI 239 1.0100 0,0000 0,0000 0.0000 0,0000 

.CCV mF-~ . 2 1 0 . - - $ . 0 1 0 0  . • . 0 , 0 0 0 0  . . . .  0 , 0 0 0 0  . . . . . . .  0 , 0 0 0 0  0 , 0 0 0 0  
CCVILJ 231 1,0100 0.0000 0,0000 0.0000 0,0000 
CCVIAL. 2 J 2  - I , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
CC¥0A2 23J 1.0100 0.0000 0.0000 9.0000 0,0000 

0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  - O , 0 0 0 G  0 , 0 0 0 0  
O,0OO0 . . . . . .  0 , 0 0 0 ~  . . . .  O , 0 0 0 0 -  - -  0+O000- - - - -0 - ,OO.5 -0  . . . . .  0 , O 0 0 0  
0.5063 0,§0§9 2,2594 0.0000 0.3683 0 . 2 g i g  
0.7244 0,5?86 1,4743 0°0000 - - ~ . 2 1 4 3  • - 0.3607 
0,0020 0,4313 0,0000 0,0000 -0 ,1733  O.OOJ5 
0 , 0 1 0 7  0 , 0 8 3 6  . .O...00G0 . 0 , 0 0 0 0  0 , 0 1 8 ~ .  ~ , 0 0 5 3  

- 0 . 0 4 | I  - 0 , 3 3 0 5  0 , 0 0 0 0  0 , 0 0 0 0 •  - 0 , 0 ? $ H  - 0 , 0 2 1 b  
0 . 0 4 1 0  0 , 2 2 5 2  0 , 0 0 0 0  0 , 0 0 0 0 .  • . 0 , 0 7 8 5  0 , 0 2 J 4  

- 0 , 0 4 7 5  - 0 , 2 5 3 6  0 , 0 0 0 0  0 , 0 0 0 0  - 0 , 0 0 6 9  * 0 , 0 2 3 1  
0 , 4 6 6 3  0 , 3 1 1 0  . 0 , 0 0 0 0  . - 0 , 0 0 0 0  0 , 3 1 2 0  0.2+2~ 
| .9821  0.0000 0,0000 0,0000 U,0000 U,986g 
0 , 0 1 1 7  . 0 ~ 0 0 0 0  - - 0 , 0 0 0 0  . . . . .  0 , 0 0 0 0  . . . . . . .  0 . , 0 0 0 0  . .  0 , 0 0 5 0 .  
0,0147 0,0000 0,0000 0,0000 0,0000 O,O07J 
0 . 0 0 0 0 .  1 , 7 8 4 7  0 . 0 0 0 0  - 0 , 0 0 0 0  -. 0 , 0 0 0 0  0 , 0 0 0 0  
0 , 0 0 0 0  0 , 1 1 4 5  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

m 
c) 

.-4 
"T'I 



DATE 7 -  9 - T 9  PROJECT hUMBER, 
.-AJIOe.-J, B C , -  . . . . . . . . . . . . . . . .  

AEDC DZVX&|OB 
-I.AM£/tD/UJP-COiq)OltATIOM-¢O~ANV--- 

ENG/R¢ TEST F A C I L I T I  

TEST DATE, O- 0 -  0 
IKST CELL, - - COMP DATE, 7 -  g-TO 
TEST ARTICLE.  AGH-109 COMB PUR. OFF L INE 
TEST ARTICLE S I N ,  PROGRAM, 

--|BF~U£MCE CO~¥F,-IC|ERT . . . . . . . . . . . . . . . .  
INDEP ITNO PER WGA rGC 

] t 4  . - - ~ 3 $ -  
CDP01 IS4  i , O J 0 O  - 0 , O O 0 0  0 , 0 0 0 0  

- . C O P O 3 - -  - lOS . I , 0 4 G O  . . . . .  O,OOO0 O,O000-  
CDPQ3 196 ! . 0 1 0 0  * 0 . 0 0 0 0  -O,O00O 

.-XNZ * i g ? - - 4 , 0 1 G O  o-O,OOOO . . . .  O.O000 
GuT 198 1 , 0 1 0 0  0,0OOO 0 , 0 0 o o  
ETR | g O  i , 0 4 9 9  9 , 9 0 0 0  - - 0 , 0 0 0 0  
TYO 201 1 . 0 1 0 9  - O . 7 7 5 b  - o , 0 0 0 1  

-PSO -- . 2 0 2  - i , O I 9 0  . . . .  0 , b 4 4 1  - 0 , o 1 4 9  
pTODS0 203 l e O l 0 O  0 , 2 1 7 g  - o , o o 2 o  

--P.KikCI . . . .  3 0 4 -  &,O4OO--- -oO,OSL4S - - . ~ O , O 0 0 0  
CMAC2 205 1 , 0 1 0 0  O , 9 9 4 !  -O,OOOl 

. . ¢ N & ¢ $ - .  306 l , O I 0 0  - 0 , O I 4 g  - - 0 , 0 0 9 0  
XMl . 307 1 . 0 1 0 0  0 , 9 6 4 4  " 9 , 0 0 0 1  

. ~ I ~ & R I - - - 2 9 8  I , O l 0 0  - 0 0 7 5 4 J  - - 0 , 0 3 0 4 -  
CEIAR2 209 l o O l 0 0  0 . 3 8 8 3  - 0 0 0 0 3 3  

. - C J L 2 K R J - - . - J ; O  . -L,O~O0 - - 0 , 1 8 ¢ 4 -  - - A 0 , O 0 0 8  
AO 211 l . O l O 0  0 . 0 O 0 0  0 , 0 9 0 0  
CWGPI. . 3 | 2  - i , O I G O  0 , 0 0 0 0  . -0 .0OOO 
CFGP3 213 1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
CEGR] - -  214 | . O J 0 0  0 . 0 0 0 0  0 , 0 0 0 0  
XN2 21S i . O I O 0  0 . 0 0 0 0  O.OOO0 

- 0 , 0 0 0 0  . . . .  O.O000.  
0 , 0 0 0 0  0 , 0 0 0 9  
O,O00O 0 , 0 0 0 0 -  
0 . 4 3 6 6  1 , 1 2 1 4  
0 , 2 8 6 4  0 , T ] 1 7  
0 , 2 1 4 3  0 , 0 0 0 0  

. 0 , 0 2 6 &  . O,OOOO 
- 0 , 1 1 4 0  0 . 0 0 0 0  

0 . I I 1 9  O,O00O 
- 0 , 1 3 5 9  0 , 0 0 0 0  

0+1579 . . . . .  0 , 0 0 0 0  
0 , 0 0 0 0  O,O000 

.£ ,£ t l t£2 . . . .  2 3 L  1. .01~0 . . . . .  ..o..,oOoO.._ ~ , o O o o  
CCV8¢3 2 ] !  l , O l 9 0  0 , 0 0 0 0  0 , 0 0 0 0  
CC181!  . 2 3 a  1 , o i 0 0  o + u u  0 . 0 0 0 0  
CCVOA3 2J3 I ,OLOO o . o 5 7 o  o , o o o 9  

..CCXJIM~-- .- 2 4 6 - . | . G L 0 0  
CCV0M2 217 1 , 0 1 0 0  

"--CCVUM3 . - - 2 & 8 . .  I , O L O 0 -  
P6 219 1 , 0 1 0 0  
P I 6  220  1 , 0 1 0 0  
T6 222 1 ,010O 
ETAT . . . .  2 2 ¢  1 , Q 1 0 0  
P3 225 1 , 0 1 0 0  
BLO$& 236 - I , 0 & 0 0  
MrP4 227 1 , 0 1 0 0  
Mr . . . 2 2 8 .  1 , 0 1 0 0  
CCVB[1 229 1 . 0 1 0 0  

0 HR8 
I o ] ]  HRE 

TEST,  OOOl 

TES i  O01 

DATA P G I k T .  202201 

(Flt Cond 2, Cont.) 

m 
C2 

"!1 
+ 



m 
C; 

Oo 
0 

DATE ?"  9 - 7 0  PROJECT NUMBER. 
-aatO,-/JiG~,.-  . . . . . .  

ASOC D I V I S I O N  

ENGINE TEST F A C I L I T Y  
~Ut/tOLO-6~L~LB-&T~TLOLL~--ZlUUL-~ 

T i l t  C E L L ,  
TEET A R T I C L E .  A G H - 1 0 9  
TEST ARTICLE S / N o  

--I411r-lbUKliC, K-.~IrJCW|C|KNT 
INDEP I T s ,  PEN 

C C ; | A )  - 2 3 4  t . ' O t O 0  
-CCVOA4 - - - ~ ] 6 - - I . O I O 0 -  

CCVOAS 2 3 6  I . O t O 0  
A6 :23?  l , O l O 0  
AI6  230  1 . 0 1 0 0  
PLONK - 2+0  l , O l O 0  
OLHV 2 4 3  1 . 0 1 0 0  
STAB- . . . .  2 4 4  1 . 0 1 - 0 0  
CNPXI 2 4 5  1 , 0 1 0 0  

- C R O C I - - - - - 3 4 6  . L ,  OtOO 
CWGC2 24? I , O 1 0 O  

-¢WGC~ . - ~ ] 4 | - - - | , 0 - I 0 0  
CWGC4 249 1 , 0 1 0 0  
CIrGC$ - . .  )SO I , O l O 0 .  

TEST DATE, O- O- 0 0 SPA TENT, O00I  
COMP DATE, ? -  9 - 7 0  1029 SRS 
COHP NUN. OFF L INE TEST 001 
PROGRAN, 

VO I A  FN! 
• - 2E l  . . . .  ~S? - 326 

O.O000 0 . 0 0 0 0  0 . 0 0 0 0  
O , O 0 0 0  . . . .  O b O 0 0 0  - 4 ~ , 0 0 0 0  - 
0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
0 , 0 0 0 0 .  - 0 , 0 0 0 0  0+4000 - 
0 . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
0 ~ 0 0 0 0  O.0000  0 , 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  

- -  -O,  O 0 0 0 - - - - - O v e O 0 0  
O,O000 0 , 0 0 0 0  

- ~ , 0 0 0 0  - -  - 0 + 0 0 0 0  
0 . 0 0 0 0  0 , 0 0 0 0  

- - -  O . O 0 0 0  --  ~ . 0 0 0 0  
0 . 0 0 0 0  0 , 0 0 0 0  
O . O 0 0 O  O , O 0 0 O  

DATA POINT.  ~02201 

] (Fit Cond 2, Cont.) 

rNm FN[  FNA 
)2?  )28  330 

0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 2 3 2  
O , 0 0 0 0 .  - ++O000 0 , 3 9 2 4  
0 , 0 0 0 0  0 , 0 0 0 0  - 0 0 3 0 6 7  
0 , 0 0 0 0  O,O000 0 , 1 4 4 4  
0 , 0 0 0 0  0 , 0 0 0 0  - 0 , 1 4 4 9  

- I , ) 2 1 4  - - l , ) I f i  + 1 r 3 S 2 2  
0 . 6 3 7 5  0 , 4 0 4 ]  0 , 3 1 4 0  

- - -o , -oooo- -  - O , 6 I ? S .  -G~,464~ - . 0-,,,11-140 
0 , 0 0 0 0  - 0 , 0 0 1 !  - 0 , 0 0 0 8  - 0 ° 0 0 0 6  

- ~ , 0 0 0 0  - -- 0 ,4)000 -. O.,.OOOO . . . .  0 . ,0000 
0 . 0 o 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . o o o o  
0 ~ o 0 0 ~  . . . . .  0 , 0 0 0 o  . . . . .  o . 0 0 0 0  0 . - o 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

- -  - 0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  - -  O . O 0 0 O  

WNC FGI WON FGE 
J iO -aSS . . . . . .  ;ISA - 300 

0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
- - - O r O 0 0 0  . . . . .  O.rO000 - --O-tO000 0 . 0 0 0 0  

0 , 0 0 0 0  0 , 0 0 0 0  0o0000  0 , 0 0 0 0  
- - . , -0 ,0S43 . . . . . .  -.O.,OOGO-- . . . . .  -O-,OOO0 -. -01.0000 

0 . 0 5 4 ]  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
• - s & , ? S | O -  - - -~ , .OOOO- - -  * 0 , 6 5 S 9  - - 0 , 6 5 6 9  

0 . 0 0 0 0  0 . 0 0 0 0  0 . ] 1 6 4  0 . 2 3 1 1  
. . . .  OTO000 . . . . . .  o.00OO-- - - - - -Or)S64 - . o , 2 3 a | .  

0 . 0 o 0 0  o . o o 0 0  - 0 . 0 0 0 ~  - 0 . o o o 4  
- - - ~ 4 , 3 4 . 0 9 -  . . - - . O . . , . 0 0 . 0 O - - - O v O J ~  . . . .  0 , 0 0 D 0 -  

6 . 0 7 7 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
- - 1 , 5 6 8 0  . . . .  0 , 0 0 0 ~  . . . .  0 . ,0000 - 0 , 0 0 0 0  

3 , 0 4 9 6  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  
- - 0 . 0 ) a S -  - .  ~ . O 0 0 ~ -  - O . 0 0 0 0  . . . . .  0~0000 



O0 

DATIr ?e 9 - 7 9  PlaSJIr-C./ UUUnjeU. 
_ A l t O ,  XNC.. 

AnrDc O l V | | | O U  
diWIFnnmliil .'.nlnnnmearnma o,nielmmv . . . . . . . . . . . . . . . . . . . . .  

neiS|NE To'ST FACIU-ZT./ 
Alimmns n~ • • D ~D~ • -__ _~ e*AT1nm ,Fmrl. 

TJe&T DATE. 0 "  O- 0 0 HRS. ./JEST. OOOl 
-IHGJr~r -C./r.binr . . . . . . . . . . . . . . .  ~ O N / L  4~A~K.r-- 7 "  - 0 " / 9  - -  1@2g -HR& . . . . . . . . . . . . . . . . .  
TEST AHTICSE, AGH-109 COUP PUN, OFF' LINk. 

. - l r  EJi..T--A.R . / |  CJ, E .4,(N t . . . . . . . . . . . . . . . . . . . . .  PROGRAM-,, . . . . . . . . . . . . . . . .  

,.ojeP zT.u P , ,  , ,  r ~  
. . . .  , , ,  . . . .  _ . ,  . _  

~ , A ]  3 ~  i . o , o  o . o t , ,  o.oooo 
-¢GVOA4 - - - . a j l  -I--.OlO0 -- 0 - , 1 9 ; 4  . . . .  ~ . 0 O O G  - 

CCVOAS . 336 | . 0 1 0 0  - O . I S 2 ]  0 . 0 0 0 0  
A6 337  ! , 0 1 0 0  - - . S , 0 7 | 7 - -  =4) .0369 
A lE  3 ] 0  1.0100 0 0 . 0 7 3 0  0 , 0 3 7 0  

-PBIAG - - 3 3 0 - - - t , 0 | G G  . . . .  0 ~ 6 3 1 0  - - - - - O , 0 6 9 1  
QLHV 343 l . O l O 0  O . ISS9  0 . 0 0 0 0  

- I C ~ A D - - - ~ 4 - - h o l e ~  . . . .  0~s-sss . . . .  S.rOOO~- 
CHPXI 345 1 . 0 1 0 0  - 0 o 0 0 0 3  000000  

- ~ r ,  GCI-----346---I,U~OO-----O.,OOOO-~.~3~,GOOO-- 
CFGC3 347 i . O | O 0  0 . 0 0 0 0  3 . 4 1 1 6  
CWGC3- - 340 1 . 0 1 0 0 -  - 4 . 0 0 0 0  - oO.7?03-  
CFGC4 349 1 . 0 1 0 0  0 . 0 0 0 0  1 . 9 1 0 6  
CVGCS 380 - 1 . 0 | 0 0  0 . 0 0 0 0  - | . 4 0 6 ~  

DA./A PAIN . / .  202;101 

2HT 00, ( F l t  Cond 2, Concl ) 

m 
CJ 
c) 

-n 



DATE 7 -  0 - 7 9  PROJEC'Jr NUMBER. 
- - I I iO~._I I I IC+--  . . . . . . . . . . . . . . . . . .  

A [ ~  D I V I S I O N  
- ~ O I I p O I I A T  i ON-GO44PANlt - -  

ENGINE TEST FAC2LITT 
, n m n * ~  , * n  nn"E.....&~&TIOItl-e SENN- 

l i l t  C | L L ,  - 
TZST ARTSCb[. AGM-lO9 
TEST AnSSChL-~ ,~ .  

- . l l l Z i ,  UimlCiC-COlP~F-Actlll~r 
IODEP ITNO PER VO 

251 
? D i a ,  t , 4  1 , 0 ( 0 0  - 0 . 0 , 0  

• COP03 " - I g s  1 , 0 1 9 0  -O,OOT4 
CDPG) 191  1 , 0 1 0 0  0 . 0 1 3 5  
XNZ ~ 9 7 -  ~ . 0 1 0 0  ~ 0 . . 0 0 7 6  
GMT 190 1 , 0 1 0 0  - 0 , 0 0 7 4  
KTP - - .  199-  4 . 0 1 0 0  - 0 , 0 4 6 8  
TTO 201 L , 0 1 0 0  0 , 4 9 0 6  

• -P&O . . . . . .  ---302 | , 0 1 0 0  - 0 , 3 9 9 2  
PTODS0 203  1 , 0 1 0 0  0 , 4 3 2 1  

- . -¢SACI  - - . . 2 0 4 - - | , . 0 ~ 0 0  - - - . 0 . , . 0 0 0 0  
CMAC2 205  1 , 0 1 0 0  0 . 0 0 0 0  

- CrdaC) - - .  - 2 0 i -  I , $ 1 0 0  . - 0 , 0 0 0 0  
SNI 207 1 . 0 1 0 0  0 , 0 0 0 0  

- CJr.ZARt . . . . .  2 0 8 .  | , 0 1 0 0  0 . 0 0 0 0  
CEIAP2 209 1 . 0 1 0 0  0 . 0 0 0 0  

TEST O A T [ ,  O- O- 0 0 MP6 TEST, 0001 
-CONP SATE.  7 -  0 - 7 9  1035 HRS 
CONP RUN. OF| L [ ~ E  TEST 001 

- PROGRAM, 

DATA POINT.  2 0 3 2 0 1  

(Fl t  Cond 3: 1,000 ft/Mach 0.75) 

_.cir .Z&RI - - 2 J . O - . L , O I O 0  
A |  211 1 , 0 1 0 0  

--CIrG01 . . . . .  312 1 . 0 1 0 0  
CWGP2 213 1 , 0 1 0 0  
CFGPJ  ~ 1 4  1 . 0 1 0 0  
IN2  215  1 . 0 1 0 0  
CC~81L . . - 2 ~ 5 .  L , 0 1 0 0  
¢¢VOM3 217  

_CCVBN$ -_-31.8-  
P6 219  
P10 33O 
T6 222 
EZAT . 224 
P3 22S 
SLOBS ... ~ 3 6  
NFP4 227 

.Mr . . . .  22K  
CCV6£1 229 
CCVBZ2 2 3 0  
CCV0m3 231 
CCYBAI 232 
CCVSA2 2 3 ]  

;A . . . . . .  . "  "~.; +.+ r . E  r . ,  , . c  
- -  - 2 5 7  ) 2 6  237 328 23o 23o 

- 0 , 0 0 0 0  0 . 0 0 3 1  0 , 0 2 1 2  0 . 0 2 1 0  0 , 0 3 | 5  0 , 0 3 1 5  
• - - - 0 , 0 0 0 0  - - - 0 , 0 0 0 0  0 , 0 0 7 0  O,OOTT - . - 0 , 0 0 7 0  0 , 0 0 7 9  

O , 0 0 0 0  - 0 , 0 0 3 4  - 0 , 0 9 5 2  - 0 . o I 4 g  - 0 , 0 2 S 4  - 0 , 0 J 5 4  
- - 0 ~ 0 0 0  0 , 0 0 0 0  0 , 0 0 7 9  - - O,O~)2Z -. - 0 , ~ 2 1  - .  0 , 0 0 7 8  

" 0 . 0 0 0 0  O.O00O 0 , 0 0 7 8  0 , 0 0 7 7  0 . 0 0 7 0  0 . 0 0 2 0  
. 0 , 0 0 0 0  0 . 0 4 9 1  0 , 0 4 0 2  - 0 , 0 4 8 8  - - 0 , 0 4 9 5  0 , 0 4 9 5  
- 0 , 9 6 6 6  - $ . 6 2 0 4  - 0 , 2 7 § 5  - 0 , 5 2 3 4  - | , 0 6 1 0  0 , 4 7 7 0  

- 0 , 6 8 6 9  - - 0 . 7 3 9 | -  0 , 2 5 3 7  . . .  0 , 7 0 S 0  - 0 , 0 4 1 0  - J 0 , 5 5 3 4  
0 , 3 1 2 1  0 , 2 6 9 4  - 0 , 3 0 7 4  - 0 , 2 | 7 9  - 0 , 2 6 7 9  - 0 , 9 0 0 6  

- J O . 0 0 0 5  - - - 0 , 1 3 3 4  --+0,-0439 - + O , O I 2 S  - 0 , 0 9 5 6  - 0 , 0 0 9 5  
0 , 9 7 5 ]  - 1 . 4 0 ) 5  0 . 4 7 7 0  0 , 5 2 6 7  0 , 9 4 S 0  - 0 , 9 0 6 7  

- 0 , 0 1 9 2  . . . . .  0 , 0 2 2 1  - 0 . 0 0 7 5  - 0 . 0 0 0 3  - 0 , 0 1 4 0  - 0 , 0 1 5 5  
0 , 9 4 5 7  o l . 4 5 6 7  0 , 4 6 2 9  0 , 5 1 0 2  0 . 9 1 0 2  - 0 . 9 5 5 9  
0 0 9 0 ] 3  . . . . .  4 r 9 9 0 | -  0 , 4 ~ 2 0  0 , 4 3 6 4  - - 0 , S 4 9 2  - -  - | . 3 0 3 ]  
0 , 3 5 5 9  0 . 7 0 6 9  0 , 1 7 ] 9  0 . 1 9 1 0  0 , 2 2 2 1  * 0 , 4 9 7 6  

. ~ ,0000__ .~0 . , .2 .~51 . i I . .  . . . .  -0 , . . 9296  - 0 , I 1 2 0  . . . .  9 0 . 1 2 9 2  - . ' L 0 , 1 5 0 3  - - . . - - 0 , ] 2 . 7 3  
0 . 0 0 0 0  O , 0 0 0 0  2 , 0 4 9 2  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
0 , 0 0 0 0 .  - O ,0000 -  - I L . 0 4 6 4  0 . 0 0 0 0  - 0 . 0 0 0 0 .  - . 0 , 0 0 0 0  0 , 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 U 0  - 2 4 . | 6 0 |  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  0 , 0 0 0 0  - - 4 6 . 5 0 4 9  - 0 . 0 0 0 0  . 0 .O000  0 . 0 0 0 0  . 0 . 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  8 . 9 6 7 4  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
0 . 0 0 0 0  - .  . 0 . 0 0 0 0  . -  . 0 . ,0000  . 2 , 0 3 5 9  . . . . .  G.O000.  . . . .  0 , 0 0 0 0  . . . . . .  ~ , 0 0 0 0  

1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  - O , O 0 1 S  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
-L~O~O0. . . . . .  0 , 0 0 0 0  . . . .  --13,0000 . .  0 . 0 0 0 0  0 , 0 9 9 3  .. 0 , 0 0 0 0  - - - 0 , 0 0 0 0  - - -  0 , 0 0 0 0  

1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 3 0 2  0 . 5 1 7 3  0 , 7 4 3 0  1 . 9 7 5 5  
l , O l O 0  0 , 0 0 0 0  . 0 , 0 0 0 0  0 . 0 0 0 0  0 . 4 4 0 2  0 , 5 7 9 0  0 . 4 9 4 2  | , 3 6 6 6  
1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  - 0 , ] 0 0 9  * 0 , 0 0 4 7  0 , 4 1 0 3  0 . 0 0 0 0  
1 , 0 | 0 0  0 . 0 0 0 0  . 0 o 0 0 0 0 -  0 . 0 0 0 0  0 , 0 1 5 7  0 , 0 0 0 0  - 0 , 0 6 0 7  0 , 0 0 0 0  
1 . 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  - 0 . 1 5 4 4  * 0 . 0 ) 4 4  " 0 , 2 6 0 7  0 . 0 0 0 0  
l , u l 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 1 4 9 5  0 . 0 3 3 2  . . . .  0 , I S J O  0 , 0 0 0 0  
| , 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  - 0 , 1 7 0 5  - 0 . 0 ] 7 9  - 0 , 2 0 7 9  0 , 0 0 0 0  

• , 0 1 0 ~  O.G000 - ~ , 0 0 0 0  . . . . .  ~ . 0 0 0 0  - - 0 , 6 7 6 0  . - 0 . 4 9 6 0  - - - 0 , 3 5 9 1  - 0 . 0 0 0 0  
1 . 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  2 . 0 0 2 9  0 , 0 0 0 0  0 , 0 0 0 0  

. 1 0 0 1 0 0 . .  0 , 0 0 0 0  0 , 0 0 0 ~  . . . .  0 . 0 0 0 0 -  0 . 0 0 0 ~  - - + , 0 | 3 ] - -  --0-. .0000 - . 0 . 0 0 0 0  
1 . 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 3 0 3  0 , 0 0 0 0  0 . 0 0 0 0  
1.0100 0 . 0 0 0 0 -  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  1 , 0 1 0 5  0 . 0 0 0 0  
1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 . 1 3 6 6  0 . 0 0 0 0  

FGt FG# WGL 
] bS  . - - 3 9 0  .- 290 

- 0 , 0 | 3 8  0 , 0 0 0 0  0 , 0 0 0 0  
- - 0 , 0 0 3 4 - - - - - 0 , . 0 0 0 0  ...... + , 0 0 0 0  

O , O I S S  0 , 0 0 0 0  0 , 0 0 0 0  
- - 0 . G 0 3 4  . . . . .  O , O 0 0 G  . . . .  0 . 0 0 0 0  

- 0 , 0 0 3 4  0 . 0 0 0 0  0 , 0 0 0 0  
- . . 0 . 0 0 0 0  . - 0 . 0 0 0 0 - -  0 . 0 0 0 0  

- 2 , 0 0 8 2  - 0 , 3 7 7 9  - 0 . 4 9 7 5  
0 , 5 0 3 2  . -  --0.,-5156 0 . 5 2 1 9  
0 , 5 1 5 9  0 , 2 2 5 1  0 , 2 4 2 5  

+ 0 ~ 0 1 9 ~  . ~ l k J k 5  . . . . .  ~ 0 o 0 6 9 ~  
- 0 , 2 ] J 0  0 , 7 ) 3 2  0 + 7 5 6 !  

0 . 0 0 3 4  - -+0+G~LS.  - 0 , 0 1 1 Y  
- 0 , 2 1 b 6  0 , 7 1 0 2  0 , 7 3 3 4  

1 , 4 0 6 9  - - - 0 , U ] 4  -0..6013 
0 , 5 6 0 0  0 , 2 6 8 9  0 . 2 7 5 )  

._~O.~I&O.51-.___+..O.,..L.296__vG,1854. 
1 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
5 , 3 0 9 2  0 , 0 0 0 0  0 , 0 0 0 0  

- 1 1 . 0 9 0 4  0 , 0 0 0 0  0 . 0 0 ~ 0  
0 . 0 9 1 2  0 . 0 0 0 0  0 ° 0 0 0 0  
4 , 3 2 4 9  0 , 0 0 0 0  0 , 0 0 0 0  

- - -  0~0000  . . . .  ---G,9928 . . . .  O.OO00 - 
0 . 0 0 0 0  - 0 , 0 0 0 7  0 , 0 0 0 0  

4 . 0 0 0 0  . . . .  O , O 0 7 g  . . . . .  0 - . 0000  
0 , 0 0 0 0  0 . J 0 7 4  0 , 2 5 3 )  
0 . 0 0 0 0 .  - 0 , 3 | 4 7  0 . 2 0 4 0  
0 , 0 0 0 0  - 0 , 1 8 5 8  " U . O 0 2 J  
0 o 0 0 0 0  . . . . .  0 . 0 1 2 4  - - 0 . 0 0 3 9  
0 . 0 0 0 0  ° 0 , 0 7 5 3  - 0 , 0 t b U  
0 . 0 0 0 0  - -  0 . 0 2 2 6  O . 0 1 b J  
0 . 0 0 0 0  - 0 . 0 4 3 3  - o . o 1 8 5  
0 , 0 0 0 0  - - - 0 . 3 2 9 2  - 0 , 2 4 J 2  
0 . 0 0 0 0  0 , 0 0 0 0  0 . 9 8 + 4  

- O . O 0 0 0  . . . . . .  ~. , .00@0 . . . .  0 . 0 0 6 1  
0 , 0 0 0 0  0 , 0 0 0 9  0 . 0 0 9 g  
0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  

111 
0 

:2] 
do 
- i  



OR 

DAIE ?°  9 - 7 0  PROJ£CT RUMBEPo 
..JUIO+._¢II¢~ . . . . . . . . . . . . . . . . .  

AEOC D I V I S I O N  
- - A - & U ~ U p  ¢ O R P ~ I A I ~ O I q n A N X  

~NGZNE TEGT FACIb ITY  

TEST CELL,  
: [ 1 7  A n ? X C ~ [ ,  AGM-109 
vcJT  AR?ZCLe t o N ,  

z mm.um, c r . c o r ,  mm c . ~ , ¢  . . . . . . . . . . . . . . . . . . . . .  
x T . o  ,oR , G c  

. . . . .  i ; + - + ; ; ; o + "  - - + 1 4  . . . .  + 1 1 -  
- 0 . 0 0 0 0  0 , 0 0 0 0  

- C O l l O a -  - - . - - I , 0 ~ - - ~ . 0 1 0 0 .  ~ 0 , 0 0 0 0  - .  0~OOOO-- 
CDPO] 196 1 , 0 1 0 0  O,O000 0,OO00 
XJZ . . . .  | 9 7  | . 0 1 0 0  - -0 ,0ODD.  O.,,OO00.- 
GW+ 101 1 , 0 1 0 0  - 0 , 0 0 0 0  0 , 0 0 0 0  

• . K l a  . . . . .  4 . 9 0 - - I . O I O O - . - . - - O + 0 0 0 0  . . . . . .  0 , 0 0 0 0  - 
?TO ~01 1 . 0 1 0 0  - O . ? S O O  - 0 . 0 1 0 4  

- I  M41..- . . . .  ~ 0 3 - - I . 0 1 0 0  . . . .  O, STOg - - - - 0 . 1 3 0 7  - 
PtODRO 2 0 3  1 , 0 1 0 0  0 , 2 5 6 0  - 0 . 0 5 1 9  

--¢JlJIP.Ji. ---20A---L. , .OLOO-- - 0 . 0 1 3 1  ,-O .0030. 
CMAC2 205  1 . 0 1 0 0  0 . 9 6 1 5  0 . 0 2 1 6  

. ¢ M 1 ¢ + - - -  306  1 , 0 1 0 0  - - O , O l S l . -  - 0 . 0 0 0 3  
IRA 207  i , 0 1 0 0  0 , 0 3 1 4  O,0210  
CEZARI 200  1 , 0 1 0 0  - - 0 , 7 2 1 0 -  - - 0 . 1 5 9 0  
¢[?AR~ 209 1 , 0 1 0 0  0 , 2 9 0 6  - 0 , 0 5 9 4  
¢ 1 1 J l . ~ . .  2 ~ _ J . . 0 1 0 0  . . . .  - 0 . 1 0 6 0  . . . . .  
AI 211  1 , 0 1 0 0  0 , 0 0 0 0  0 0 0 0 0 0  
CFGPI  212-. I - ,O100 . . . .  0 ~ 0 0 0 0  - . .  0 0 0 0 0 0  
CROP2 213  100100 0 , 0 0 0 0  0 , 0 0 0 0  
¢ r o P $ .  - J 1 4  - I , 0 1 0 0 .  - - 0 . . 0 0 0 0  - - . 0 , 0 0 0 ~ - -  
IN2 211  1 0 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

• . P ~ U M I  - - -  Z1*.6 -l~.OLO0 - - - - - 0 - r O O O O - - - . - 0 . r 0 0 0 O - -  
¢CVON2 21T 1 , 0 1 0 0  0 . 0 0 0 0  

- CCVIN2 . . . .  . - . 2 . |K . - - I - . .OLO~- - - - -0 rO00~  
0 , 0 0 0 0  

. . . .  O t O 0 0 0 - -  
PO 219 1 , 0 1 0 0  0 , 3 6 1 0  0 . 9 6 0 5  
PLO, 220 - ! , 0 1 0 0  . . 0 , 2 4 0 2  . 0 , 6 1 S 0  
T6 22~  i 0 0 1 0 0  001095  0 0 0 0 0 0  
[TAT _ -224 1 , 0 1 0 0  0 , 0 2 9 5  . . 0 , 0 0 0 0  
P3 225 1 , 0 1 0 0  " o 0 , 1 2 0 B  O,OOUO 

• l.l.,Q&S .3,31 - | ~ 0 ~ 0 U .  - 0 , 1 2 2 0  ..- 0 . 0 0 0 0  
NwP4 227 10OLOO - o 0 i 4 o o  o , o o o o  

. M£ . . . . .  238 -1.01OO . . . . . .  0 , 1 7 1 7  . . . .  0 . 0 0 0 0  . .  
CCVREI 229  1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  

.¢CVRF,2 . ._220..~.. . ,O.LOO. . 0 , , .0000.  . . ~ + 0 0 0 0  
CCVIE3 231 1 0 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

• CCVRAI. a32 I ,OLGO 0 . 8 1 3 4  O,OOOO- 
CCVOA2 J33 1 , 0 1 0 0  0 , 0 6 6 4  0 , 0 0 0 0  

TEBT DATE, O- O- 0 
COMP DATE. 7 -  9 - 7 9  
COMP RUNe OFF LZN[  
PROGRAM, 

0 HR8 
IO25 RR6 

TEST,  0001  

TEOT 001 

PAZA POXai. 3o2201 

(F l t  Cond 3, Cont.) 

ITI 
13 

"11 

¢0 



m 
O 
o 

"n 

DATE 7 -  0 - 7 9  PNOJECT qUNBIN. 

&EDC DIVISION 
- J .  IIUWtDiU~-cOJJ~IU~IOM-COJlP~lJl~ . . . .  

I I O I N £  TEST F I C I L I T T  
l m m n l m  A im  nn  r 

T I l T  C E L L , - - -  
TEST A.TZC~[, AGH-t09 
TEST-ANT|CLE-J~N~ . . . . . . .  

TEST DATE, 0+ 0 -  0 0 HOS 
COMP-DAT[, - T 0 - 9 0 2 0  - -10 i0  ~RS 
CONP IUN .  OFF L IN& 

- PliOGRAN~ . . . . . . . . . .  

TEST, 0001 DAIA POINT,  203201 

zlsz ooI  (F l t  Cond 3, Cont.) 

INDEP 2TNO PER 

CCVIA3 2 | 4 "  1 , 0 1 0 0  
• 1~ - C C V I & 4  . . - - -3 )~ - - I .O1-O0 

CCVgAS 236 1 . 0 1 0 0  
A6 .. ] 3 7  1 . 0 1 0 0  
A I 6  238 1 . 0 1 0 0  
PSgNl  . .  239 1 . 0 1 0 0  
OLHV 2 4 )  1 . O I 0 0  

. ErAS - - 3 4 4  - I f 0 1 0 0  
CHPXI 241 I , O I O 0  
CROCI .... 246 i , O I O 0  0 ° 0 0 0 0  . -  - O , 0 0 0 0  - - O , 0 0 0 0  
¢FGC2 247 1 . 0 1 0 0  0 , 0 0 0 0  0 , o 0 0 0  0 . 0 0 0 0  
¢ r o ¢ ]  . . . . . .  ~ 4 4 -  1 . 0 1 0 0  - - - - 0 , 0 0 0 0  . . . .  OvoO00 .... 0-,,00o0 
CFGC4 249 1 ,O100 0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  

-¢JPGCS. - ~ S O  I , O I O 0  - - - 0 - , 0 0 0 0 . -  - ~ , O O 0 0 - . .  -O,0000 - 

VO HA rM I  FNN F I E  FNA FHC FGI WON FG£ "" 
2S l  207 336 387 .130 339 )JO . - 365 - 360. 390 

0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0 -  0 , 0 3 2 2  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
- - 0 v O 0 0 0 .  - . O v O 0 0 0 - - - -  0 , 0 0 0 0  . - ~ , G O O O  . . . . .  4 r O 0 0 0  - - - - O - , 4 1 0 ~  . . . .  0 , O O G O - - - - O . 0 O O G  - - - O ' . O 0 0 0  ~vO000  

0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  + 0 , 3 6 8 9  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
000000  0 , 0 0 0 0  0 , 0 0 0 0 - -  -0,. '000G-- 0 , 0 0 0 0  - - - O . r l . S 0 3 .  - - - ' 0 , 0 ] 3 4  . . . . .  0 , O 0 0 0  . . . . .  O, O000 - -0-.-0000 
0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  " O , l S 0 l  0 , 0 3 3 5  0 , 0 0 0 0  0 , 0 0 0 0  0 .U000  
0 , 0 0 0 0  O.00OO . - - 0 . 0 0 0 0 -  - - 1 0 0 0 3 4 . -  . - 1 . 1 0 3 5  . - 0 , 0 1 4 2  . . . .  -O.,.g0g8 - .  - 0 . 0 0 0 0  - - - - - 0 . 5 3 2 1  . - 0 . 5 3 9 8  
0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 6 8 4 0  0 . 4 9 4 1  0 . I S S 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 3 5 3 9  0 . 2 4 2 0  

- - O . 0 0 0 0  - O r 0 0 0 0 -  - 0 , 0 0 0 0  0 , 6 0 4 6 . -  - 0 . , 4 9 4 1  - - O . ~ S S 0 - - -  Oi-0000 - 0 . 0 0 0 0 .  -- O , ] ] ] g  
0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  - 0 , 0 0 1 O  - 0 , 0 0 0 7  - 0 , 0 0 0 5  ' 0 . ] 4 2 0  

0 . 0 0 0 0  0 . 0 0 0 0  * 0 . 0 0 0 5  - 0 , 0 0 0 ]  
0.-000.0---- ~ 0 . 0 0 0 0  . . . .  ~ .GO00 - - - - - - 3 . . 6 2 L 0 - -  . . . .  ~ , 0 0 0 0  ----O-.GOO0 . . . . .  .O...O00O 
0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 9 6 1 5  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
O-.0OO0 . . . .  0,OO00--- O.OSO0 - " 4 , 8 5 5 0  . . . .  0 . 0 0 0 0  . . . .  O.GO00 0 . 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  3 . 6 2 3 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  
~ 0 0 0 G . -  - 0 .O000  - - Gr0000- -  . "L.1~0-03~-- . . . .  O~00OO . . . .  4 . 0 0 0 0  O.O000 



C~ 

OAIE 7 0  Y - 7 9  PilOJ&CT NUNBVP. 
- I J U I + ~ N C ~ -  . . . .  

AEDC O l V | & I G I I  
• eo, ennnwmp GOIIpoII I I~IO/L+4~nuniuv 

ENGINE TEST F A C I L I T I  
l n u n l  • • u 

TEST C E L L .  
TEST A R T I C L E .  - 
TE&T ARTICLE S I N .  

-/r/~LUENCE* COEFFICieNT 
IND£P ITNO PER 

CCVSAI 2 ] 4  I . O l O 0  
C~¥8A4 - -aSS-- -~rG|O0 
CCVOAS 2 3 6  1 . 0 1 0 0  
AS . . . .  ~I | 7  | . . g i g 0  
An6 J$1 l . O l O 0  
PSBIIE 239 l , O l O 0  
OLHV 2 4 3  1 . 0 1 0 0  
I I A i  - 2 4 4  I , O l O O  
¢HFXl 245 I . O l O 0  

• CFGC| . . . .  246 . I . O l O 0  
CFGC2 1 4 7  1 . 0 1 0 0  

• -cI rGCJ ~48 -I ° O l O 0  
CFGC4 24g I . O l O 0  

- < f K S  . . . .  3S0--  | . O l O 0  

A G N - 1 0 9  . . . . . .  

TEST O A T [ .  O- O* 0 0 HR6 
CONP O A T | . -  7 - - 0 ~ 7 9  --- lO ]O  HRS 
COHP PUN. OFF LZNE 
PRGGRANQ 

W|A rGC 
- - -314  . . . .  3JS - 

000157 0 , 0 0 0 0  
- - O ~ l ] g - -  - - 0 . 0 0 0 0 - - -  

- 0 . 1 7 g 4  0 , 0 0 0 0  
. - . - O t O J J g  . . . . .  *Ore.&4t~ 

- 0 , 0 7 8 2  0 . 0 1 6 3  
- - 0 , 4 1 1 8  - - 0 . 4 4 2 5  

0 . 1 7 2 6  0 . 0 0 0 0  
- -0ml7316- - -Or0000  

- 0 ° 0 0 0 2  0 . 0 0 0 0  
0 ~ 0 0 0 0  -. * l , 7 8 S b  - 
0 , 0 0 0 0  ] , 3 0 5 4  

• • ~ . O 0 0 G  00+g031. -  
0 . 0 0 0 0  1 , 7 6 2 3  

• 0 , 0 0 0 0  - - - - 1 , 4 6 0 G - -  

TE81o 0 0 0 |  

TEa l  OOI 

DATA P O I k T .  | O | | 0 |  

(Flt Cond 3, Concl.) 

. m  
C3 
c~ 



O0 

DATE ? -  9 - T 9  PROdrCT MU~III£R. 
~ 4 S ¢ .  . . . . . . . . . . . . . . . . . . . . . . .  
AEDC D I V I ~ I 0 1 i  

--..I--I.VIr.IIOilUIL ~J~POiI~.J[.OI)i..¢OMItSli¥.- - - 
| f I G l J l r  T r S T  WACILITT 

• - - IMII IO~..a; .R--FOP~-&TA T 14)II , - -TE#~.- - -  

- T E | T  C E L L , -  - -  
TEST ARTICLE.  
T , T - A ~ T l C l , t - S / # ,  

3Ros, IT.O ,E. 

c+,o|  I i 4  | .OLOO 

COP, ]  196 l , O t O 0  
-XJG . . . . .  4 0 1 - - 4 . 0 1 0 0  
G~T 198 1 . 0 1 0 0  

T~ST DATE. O- O-  0 
~m£u+-~+-'-" CoRP OAT(. + -  0 -++  

CORe R . . .  DF+ U . m  
- - -PROGRAm. 

0 HPS 
t 0 2 6  HP& 

VO HA FNI 
- 3 5 1  - 2S7 326 

- 0 , 0 2 g ?  0 , 0 0 0 0  000039  
- 0 0 0 1 2 8  - - - - -  000000  O+0017 

0 . 0 | 9 4  000000  - 0 , 0 0 ~ 5  
- - * O r G l 2 1  ----0vO~IOO . . . . .  ~ r 0 O J L  . . . . .  OrO1~ | -  - -  - 

" 0 0 0 1 2 8  O00000 O.0017  000121 
K I P  - I g g  -I ,01-410 . . . .  0 , 0 1 6 ~  ---- 0 0 O O 0 0 - -  0 , 0 3 4 0  

TTO 201 1 , 0 1 0 0  0 . 4 9 0 8  - 0 . 9 7 4 3  - 3 . 6 9 3 9  
RiO . . . . . .  102 - l , 0 | O 0  - - - 0 r 4 1 3 ]  - - - 0 , T 4 ~ 8  0 , 7 0 7 5  
PTOOS0 203 l , O l O 0  0 . 4 4 5 5  002512  0 , 1 9 9 4  
C H A ¢ I -  304 | . 0 t O 0  00OO00 -Oo0011  - 0 . 1 2 4 4  
¢MAC2 205 1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 9 2 2  - 1 . 3 5 8 7  
~ I I A C J . .  - ~04 1 , 0 1 0 0  0 , 0 0 0 0  - - 0 , 0 1 5 3  0 . 0 2 0 0  
I N I  20T 1 , 0 1 0 0  0 , 0 0 0 0  009611  - 1 0 3 1 6 0  
CETABI 208 i . 0 | 0 0  0 . O 0 0 0  0 . 8 8 1 4  2 . | 0 3 5  
CETAR2 205 100100 O.OOO0 003473  000287  

TEST,  0001 DATA POINT ,  ~ 0 4 | 0 1  

T . T  o o l  (Flt Cond 4: 8,000 ft/Hach 0.65) 

- ¢ £ Z A J I 3 -  . 3 1 0  | , D I D 0 . -  - 0 0 O O O 0 - ~ 2 A 0 - - - - - O . 5 4 4 2 .  
A8 211 1 , 0 1 0 0  0 . 0 0 0 0  000000  1 , 9 4 4 3  

- P J O P I  212-  1 , 0 1 0 0  . . . .  0 . D O ,  O - - - - + . , , 0 0 .  - - 1 4 . 5 6 5 4  
CFGP| 213 1 , 0 1 0 0  0 , 0 0 0 0  000000  - 2 5 . 2 9 7 8  
CIrGP3 - 214 l . O I O 0  O . 0 0 0 0  - -O .0000  . 17 .0548  
XN2 21S l , O l O 0  000000  000000  9 . 0 0 2 4  

.CCViUL&.. - 2 1 6 -  1 , 0 1 0 ~ - - - - O + 0 0 0 < ~ - - ~ 0 0 0  - . O + 0 0 0 0  
C C V I ~  217 1 . 0 1 0 0  0 , 0 0 0 0  0 0 0 0 0 0  0 , 0 0 0 0  

. . ~ C V O R J - - - - 2 L S - - . L ,  GL00 - - . - - 0 , 0 0 0 ~  . . . .  ~ , O O 0 0 -  - - - - G ,  O000.-  

WNM FNE WR& 
] 2 7  )~8  320 

000201 0 , 0 2 0 0  000200  
- O,~-Ol|! O , O l | O  + + 0 1 | 1 -  

- 0 0 0 1 0 3  - 0 . 0 1 8 2  - 0 0 0 1 0 3  

0 0 0 1 2 0  0 . 0 1 2 1  

WNC FGI W0R FGE 
$ | 0  3bS | 6 0  • 390 

0 . 0 2 8 0  - 0 0 0 1 2 4  000000  0 , 0 0 0 0  
- - O r O l 2 + -  - -~OeOOS4 . . . . .  GrOOO0 - -  Ov+O00 

- 0 , 0 1 0 ~  0 . 0 0 0 1  0 . 0 0 0 0  000000  
• OrO121 - - - - O . 0 0 S 4 - - - ~ 0 0  . . . .  0+4;000- 

0 , 0 1 2 1  - 0 , 0 0 5 4  0 . 0 0 0 0  O,O000 
0 , 0 3 4 1  - ' + O I L S  - O r G i 4 0  - - -GRO320 

- 0 0 2 9 2 3  - 0 0 5 2 1 7  - 1 0 0 3 4 |  0 . 4 6 1 4  
007930  0o1219-- 009319  - 0 . 2 3 2 1  

- 0 , 2 8 4 1  - 0 , 3 1 0 8  - 0 , 2 3 3 4  + 0 , 6 2 7 0  
- ~ O 0 0 4 0 4  - 0 0 0 5 3 5  0 0 . 0 0 8 2  0 . 0 8 8 |  

0 . 5 3 4 0  0 . $ 7 6 1  0 . 9 5 5 4  - 0 0 9 5 4 7  
- 0 , 0 0 8 2  - 0 0 0 0 0 0  - 0 , 0 1 4 7  - 0 0 0 1 4 7  

005183  0 . 5 5 0 4  0 , 5 2 0 0  - 0 0 0 2 5 3  
0 . 4 7 4 1  0 . 5 1 1 6  O .0407  - - 0 , 7 3 3 S  
0 , 1 0 7 0  0 . 2 0 1 7  002533  - 0 0 2 8 0 7  

. - 0 , 1 2 3 ~  -. - O . 1 1 3 0  - O . I J ~ 7 5 - _  - O . 1 ~ 0 2  
0 , 0 0 0 0  000000  0 , 0 0 0 0  0 , 0 0 0 0  

. 0 . O 0 0 0  0 . 0 0 0 0  . . . .  0 . O 0 0 0 .  - -  0 . 0 0 0 0  
0 . 0 0 0 0  000000  O ,0000  O ,0000  
000000  0 0 0 0 0 0  0 . 0 0 0 0  . 0 , 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

- ~ . 9 3 5 ~  0 . O 0 0 0  . . . .  O,O000 . . . . .  0,OOOO 
- 0 , 0 0 1 )  0 0 0 0 0 0  000000  0 , 0 0 0 0  

O , 0 0 0 0  . . . .  Ow0000 - - Oo0000 
- 2 o | 3 3 1  ° 0 0 3 0 3 1  - 0 . 5 0 | 1  

0 0 5 6 9 |  -~O ,565T  0 . 5 8 2 2  
0 . 4 4 4 4  001902  0 , 2 0 | 6  

- 0 , 0 | 9 ~ - .  - - 0 , 0 7 0 0 . .  , G , 0 1 ~ g .  
- 0 , 2 | 6 9  0 , 7 5 7 ~  0 , 7 7 7 8  

- - 0 . 0 0 1 2  ..... - 0 , 0 | 1 7 .  - 0 . 0 L 2 0  
- 0 . 2 | 0 1  0 . 7 3 3 9  O , 7 5 J g  

. . . .  1 . S | 0 1  - - 0 . 6 7 ~ 5  096910  
005949  002650  0 , 2 7 2 ]  

~ 0 3 1 ° 2 1 - - - - - - - 0 , 1 | 4 6  . . nG~1795  
1 , 0 0 0 0  0 . 0 0 0 0  000000  

- 5 . 9 4 7 2  -0 ,0000  - - 0 , 0 0 0 0  
- 1 3 . 0 1 1 1  0 . 0 0 0 0  0 , 0 0 0 0  

0 . 2 2 6 1 . . .  0 ° 0 0 0 0  0-.0ODD 
4 , 6 3 0 1  000000  000000  

. . . .  0 . G O O G - ~ - G , 9 0 A 4  . . _  O , 0 0 0 0  
0 . 0 0 0 0  ° 0 0 0 0 0 7  0 , 0 0 0 0  
0 , 0 0 0 ~ - - ~ 0 0 1 3 -  . . . . .  0 . 0 0 0 0  
0 , 0 0 0 0  0 , ] 5 4 2  002853  
0 . 0 0 0 0  0.+2534 . 0 . 3 3 4 4  
0 . 0 0 0 0  - 0 , 1 7 6 1  -O .O000  

~ 0 0 0 0 _  o 0 , 0 1 2 5 . _ _  0 . 0 0 4 6  
0 . 0 0 0 0  - 0 , 0 7 5 9  * 0 . O | 9 S  
0o0000  0 , 0 7 4 0 -  0 . 0 1 9 3  
0 , 0 0 0 0  - 0 0 0 8 4 0  - 0 , 0 2 1 5  

-- 0 , 0 0 0 0  . . 0 . 3 1 9 7  002375  
0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 8 6 1  

- .  , . O D D '  . . . . .  0 . .0000 . 0 . 0 0 6 0  
0 . 0 0 0 0  O .0000  O.OO79 
0 . 0 0 0 0  - 0o0000  O.0000  
0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  

- O.O12J . . . .  .O .O000  - O00000. .  - O . 0 0 0 0  
PO 210 1 . 0 1 0 0  0 ,OO00 0 . 0 0 0 0  O.OOO0 0 . 6 8 5 5  O.SSJ? 0 . 7 9 1 4  2 °0505  
P | b  . .  2 ] 0 . - 1 0 0 & 0 0  000000  . 0 . 0 0 0 0  0.ODD0 0 0 4 0 3 5 -  0 , 6 4 9 0  . . 0 . 5 2 7 4  - | 1 3 2 4 8  
T6 222 | 0 0 1 0 0  0.OOOO O00000 0 . 0 0 0 0  - 0 . ] 4 2 0  - 0 . 0 0 0 |  004070  0 . 0 0 0 0  
ETAT . . - ~ 2 4  l ~ 0 | O 0  - 0 , 0 0 G 0  - - - ~ O 0 0 0  O .0000  0 , 0 3 4 7  . . . . .  0 , 0 0 9 0  - - 010548  0 , 0 0 0 0  
P3 225 100100 O . 0 0 0 0  O.OOOO 0 . 0 0 0 0  - O . 1 4 7 0  - 0 . 0 3 7 9  - 0 , 2 3 3 1  O,O000 

- BJr~UAS._ .4~6 ~ 0 1 0 0  - 0 , 0 0 0 0 .  0 , 0 0 0 0  . . 0 . 0 0 0 0  0 , 1 4 4 1 -  000315  0 , 2 2 7 0  .-. 0 , 0 0 0 0  
NFP4 227 ! . 0 1 0 0  0 . O 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  - 0 . 1 6 3 4  " 0 . 0 4 1 0  - 0 . 2 5 7 0  0 . 0 0 0 0  

. i F _ .  220 | . G I O 0  . -  . 0,ODD0 0 , 0 0 0 0  0 , 0 0 0 0  0 , 6 2 2 ~  0 , 4 6 0 g  . 0 , 3 1 0 7 _  0~0000 
CCVOEI 229 1 . 0 1 0 0  O,O000 O,OO00 0 . 0 0 0 0  O.OO00 1 . 9 1 J 9  O,O000 O.O000 

-CCVSEJ. . . . .  ~ . ~  L+~IO0 -G.OOOO 0,OOOO 0.DUO0 O.0000  0 . 0 ~ | 7  O~flO00 . - -  0 . 0 0 0 0  
CCYOE3 231 1 , 0 1 0 0  0 . 0 0 0 0  O,O000 , .DO00  , , D O 0 0  O.O153 O ,0000  0 . 0 0 0 0  
CCYnA| ~32 l . U 1 0 0  0 . 0 0 0 0  , . , O D D  0.DO00 O.OOOO O.OO00 1 . 7 1 5 9  0 . 0 0 ~ 0  
CCVOA2 2 3 ]  1.OIOO 0 . 0 0 0 0  0 .O000  ' . D O 0 0  O.O000 , . D O 0 0  0 . 1 1 4 8  O .0000  

m 
C~ 
c) 

] 



",-,.3 

DATE 1 -  9 - 1 9  PAOJECT NUPBEP. 
. - I JU )v -JJ IC . - -  . . . . . . . . . . . . . . . . . .  

AEDC D | V I S I O P  
--&_JI.I[IrJI.OJIUD-¢OIIEOIIATIOI-¢QJIFANZ . . . .  

tmGINE TENT FACILITY 
.,-AIIINObO,,-A, IJI-IP--OJtC.,I~,.I,'IIP&T~DS,,t,--.TENJI.--- 

T~ST C E L L , -  -- 
TEST A"TICLE. AGH-109 
TEST ARTICLE S I N . -  -- 

I411r-,bUSIICE. C, GIDFIr-I¢IENT 
INDEP 1TNO PER FGA FGC 

314 - ) | S  
CDPQI 194 1 . 0 1 0 0  0 . 0 0 0 0  000000  

-¢OPO2 . . . . .  19S- - l , O l O 0  O.OOO0 - O e O 0 0 0 -  
COPO3 196 1 . 0 1 0 0  0 , 0 0 0 0  0 . 0 0 0 0  
X i Z  . 1 9 7  1 . 0 1 0 0  0.00000 O,, .OOuO 
GNY 198  1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  
ETP . . . .  199 l . O l O 0  0 . 0 0 0 0  0 . 0 0 0 0  
TTO 201  1 , 0 1 0 0  - 0 , 7 6 5 4  0 , 0 0 4 5  
P4SO . . . . . . .  202---IL...,+I-GO - - -  012]g-6  . . . .  0 0 0 4 4 6  
PTODS0 2 0 3  1 . 0 1 0 0  0 . | 3 1 4  0 . 0 1 8 3  

--CMaCI - .~04-~1- ,O4.00 ~ O , 0 1 9 9  . . . .  O,OO00--  
CNAC2 205  1 , 0 1 0 0  0 , 9 7 3 2  - 0 . 0 1 0 1  

+CPACi - -.a@6 - h O I 0 O  .-O~01S0 -O-i,0001 
XNl 2 0 ?  1 0 0 1 0 0  . 0 . 9 4 3 3  0 0 0 0 0 9 8  

.GETA, P.I - - - ~ 0 |  4 2 0 1 0 0  0 1 ? 5 1 6  O+OSOI--- 
CEtAR2 209 1 . 0 1 0 0  0 .29N9  0 , 0 3 4 0  

,--elLA, R,) --~I,+O,--I.O.4LO0 - - - - 0 . 1 0 ~  - n . ~ ?  
AI "211 l . O l O 0  0 . 0 0 0 0  0 . 0 0 0 0  

TEST DATE. 0 -  0 -  0 
--CQNP DATE, ?-  0 - 7 9  

COPP PUN. OFf LINE 
PROGRANe 

.¢r .GPI . . . .  ] 1 2  l . O l O 0 -  - 0 . . 0 0 0 0 . . -  - O . O 0 0 + -  
CFGP2 213  l . O l O 0  0 , 0 0 0 0  0 . 0 0 0 0  
CPGP]  . . . . .  3 1 4  . I . O l G O -  - - O+OOOO . . . .  O . O 0 0 0 -  
IN2  215  h O l O 0  0 , 0 0 0 0  0 . 0 0 0 0  

.CC~81LI - . - , - . - 246 - -~ .OlO0  - - -  ~oO000. , - - - - -G, , ,OOOO--  
CCVlN2 117 ! , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

- ¢ ¢ V 8 # ]  . . . .  ~l-8+--Ir+-OlO0 . . . . .  0 . .0,000 - - - . -O- .O000---  
P6 219 1 . 0 1 0 0  0 , 4 0 7 3  1 .055A 
P I E  . . . . . .  .3,30 - . | . 0 ~ 0 0  ~ , 2 7 1 4  - 0 , 6 8 2 0  
T5 2 2 2  1 . 0 1 0 0  0 . 2 0 9 5  0 . 0 0 0 0  

• ~ZA~ . . . . .  .2,2,&,.. .I.GIO0 . . . .  ~ . . 0 2 8 J  . . . . .  O,..O000.. 
P3 225  l . O t O 0  * 0 , 1 2 0 0  0 . 0 0 0 0  

.+IILOS&-. , - -2 ,36 . . -~+0100  . . . . .  ~ . L l ~ g  . . . .  -O..O00O - 
NFP4 2 ] T  l . O l O 0  - 0 . 1 3 2 7  0 . 0 0 0 0  
MF . . . . .  . . 2 3 8 - - . - 1 2 0 . 1 0 0 _ _  . 0 . L 6 4 5  . . . . .  O+GOOO - 
CCVeEI 2 2 0  1 , 0 | 0 0  0 , 0 0 0 0  0 0 0 0 0 0  
¢ C U F , ~ . - - . 2 3 ~  I , A I O O - .  O.,ODO0 . . . .  O.,.OOOL 
¢CVOE] 231 1 , ~ 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
C C U A I  . 232  1 , 0 1 0 0  0 . . 8 8 3 1  O,OOO0 
CCVBA2 333 1 , 0 1 0 0  0 , 0 5 9 1  0 , 0 0 0 0  

0 HRS 
- | 0 2 A  HAS 

TE8T.  0 0 0 1  

TEST 001  

~ATA P Q [ k l ,  304201  

(Fit Cond 4, Cont.) 

m 

~0 

0~ 



151 

-n 

DATE 7 -  9 - 7 9  P~QdECT NUNBEH, 

A E 0 ¢  DIV|SZOH 
--&-8-1fEI~J~IIUP-C-OIq~OI~AT|OII-GONPANlf--~ 

~ N G I N E  lEST  F A C I b l T V  

T E S T  CEbLD- 
TEaT A~TXC~E. ~GH-~09 
TE&T. A ~ T | C L E M / N °  

TE&T DAT£,  0 -  0 -  0 0 HP+ TEOT, 0001 DATA POl~Zo 204~01 
¢ONP-DATE~ ? "  00~g 1030 H ~  -- 

¢o~e ~u.. o .  ~z,E i ~ T  OOt (FI~ Cond 4, ~ont . )  
. - P R O G R A N o  . . . .  

• INFi~Uq~IIC~-GGFA~IIr-ICrI4~T .................................... 
ImDEP - ITNO PER VO ~A FNI FNM F~E FNA 
. . . . . . . . . . . . . . . .  2 0 1 -  - a S T  . . . . .  ~ 3 6  . . . .  3 ~ 7 - -  ] ~ S - -  ] ~ 0  - 

CCVIA3 234 1 . 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 2 4 1  
C C ~ O A 4 - - - 4 9 S - - h 0 1 0 0  . . . . .  O , 0 O 0 0  - - 0 ~ 0 O 0 G - - - - - G v 0 O O 0  . . . .  ~ v G 0 0 0  - - - 0 , 0 G O 0 -  0 T ~ 8 0 g  
CCV|AS 236 1 , 0 1 0 0  000000  0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  - 0 , 0 9 3 0  

- A 6  . . . . . . .  - 2 - 0 ~ - - 4 , 0 4 0 0  . . . .  Dtr000O . . . .  ~ - - -  OvGO0~ - - - - -OTOOO0- - -  - 0 1 0 0 0 0 - - - - ~ , 4 4 ( J ~ - - " ~ 4 ~ r 0 4 8 0  . . . .  ~eOG04D. ~ . ~ : 0 0  . . . .  ~D-v~DGG0-- 
&16 230 1 , 0 1 0 0  000000  0 ° 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  * 0 , 1 4 7 0  000411 0 , 0 0 0 0  000O00 0 . 0 0 0 0  

- - P 8 8 N L ~ - ~ 2 ~ 3 & - - I T 0 4 4 0 -  - - - 0 ~ 0 0 0 ~  . . . . . .  0 T O 0 0 G  . . . .  0 T 0 0 0 G  . . . .  h - ~ G 6 0  . . . .  l m ~ G g G - - - " - ~ l V J - 4 6 ~ - - - 4 4 T 6 ~  . . . . .  - G T O D D 0  . . . .  0 , 6 0 0 4 - -  - 0 , 6 0 J 3  
0LHV 243 1 , 0 1 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 , 6 2 9 0  0 . 4 S 0 7  0 , 3 1 5 0  000000  0 , 0 0 0 0  0 , 3 2 3 0  0 . 2 3 6 3  

- - K T A b  . . . .  ~ 4 4 - -  | , G I G 0 - - - - - - 0 v G 0 0 O  - ~ v 0 G G 0  . . . .  - G F O G O G - - - - - - G v 6 ~ 0  - - -  0 , 4 5 - 8 7  0 T ~ 1 5 8  . . . . .  0 v 0 0 0 0  - - - 0 v D 0 0 & - - ~ - G T 3 0 ~ 0  0 , 3 3 6 3  
¢HPRI 245 1 , 0 t 0 0  0 . 0 0 0 0  0 . 0 0 0 0  000000  - 0 , 0 0 1 4  - 0 . 0 0 1 0  * 0 , 0 0 0 7  0 , 0 0 0 0  0 , 0 0 0 0  - 0 , 0 0 0 7  - 0 , 0 0 0 ~  
¢WC~1 . - - - - -2 .4~- -~v~D40~ - - - - 0 , ~ 0 0 0  . . . . .  ~ 4 M ~  . . . .  -O-e-04DO~ . . . . .  Or0O@~ . . . .  ~ r0O0O - ~ 0 0 0 - - - - - ~ L , 3 - | S S  . . . . .  G v O O 0 G ~ v O 4 ~ G ~  . . . . . .  OvG0OO 
CFGC2 247 1 , 0 1 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  6 , 4 3 3 4  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
¢FGC3 . . . .  040 I , O l 0 0  0 , 0 0 0 0  0~0000  - - - ~ , 0 0 0 0  0 ~ 0 0 0 0 .  0~0000  0 , 0 0 0 0  - ~ t , S S S I  . 0 , 0 0 0 0  . . . .  0 , 0 0 0 0  0 , 0 0 0 o  
CFGC4 ~49 1 , 0 t 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 u 0  000000  000000  304520  0 , 0 0 0 0  0 ° 0 0 0 0  000000  
¢FGCS 250 ! , 0 1 0 0  000000  - -  0e0000  - - - 0 , 0 0 0 0  0T0000  000000  0 r0O00  - - 3 e 6 2 ~ S  G, 0OOG ~ 0 0 0 0  0 . 0 0 0 0  

rMc r O !  wGH FG[ 
a8o a6S . - a 4 ~ l J . . .  30o 

0 . 0 0 0 0  0 , 0 0 o 0  0 , 0 0 0 0  0 , 0 0 0 0  
- - -0T0000  . . . . .  GwOe00 . . . .  -0TO00G . . . .  D~OGO0 

0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  000000  



Oo 

DATE 7 -  9079 PROJECT NURBEB, 

AEDC DIVlSZON 
.A...&IJEBOBUG-COJtSOP-A~mS-CO;iPAiZ--_. 
ENGINE TEST F J C l b l T I  
I n N n f . n  ~ | n  m n n ~ E . l i . T 6 9 ~ n u  ~ e u u  

TEST CEbI,~ . . . . . . . .  
TIsV *.TIc~[. AGM-iOg 
TEST ARTlCbE 8 / N .  

--IJFbU6NGE-GGEF-FEGEKli-V . . . . . . . . . . . . . . .  
IRDEP ITNO PER FGA FG¢ 

{CViA4 -~16 
¢¢VOAS 236 
A6 237 
A lE  23B 
PSVNE 229 
gLH2 243 

T~S!  DATE, O- O- 0 
- CONP-OATE, - -7 *  9 * 7 9  

COflP RUN. OFt L INE 
PRQGlaAN, - 

- 314 335 
| , O | O O  0 . 0 1 2 4  0 . 0 0 0 0  
|mO|Q~ - - 0 j 4 9 6 ~ -  ----GI.0.g00 
1 . 0 1 0 0  - 0 . 1 5 0 8  O.OOuO 
I , O l O 0  - .  0v0764  - -~OarO211 
1 , 0 1 0 0  o 0 , 0 7 S 7  0 , 0 2 1 2  
I . O l O 0  - O , s | g 6  - - " 0 w 8 | 1 6  
! . 0 1 0 0  0 , 1 6 2 5  0 . o 0 0 0  

B I&B . . . . .  J 4 4 -  | , O [ O G - - - - . - 4 ) , i 6 a ~ - O v O O e O  . 
CHPXI 245 | . 0 | 0 0  - 0 . 0 0 0 4  0 , 0 0 0 0  
¢ | G ¢ 1  - .-...~46 - 1,044)0 - • 0 . 0 0 0 4 ) .  - - * IvYS4.G.  
¢ rG¢2  ~47 1 . 0 1 0 0  0 . 0 0 0 0  303120 

--¢i~'eC~ . . . .  - ,148..-. |r0&OO- ---.-OvOO00 . . . .  G , 7 8 ~ | - -  
c r G c 4  24g 100500 0 , 0 0 0 0  ! . 7 7 7 2  
CFGCS - -260  I . O l O 0  - 0 . 0 0 0 0  .- . - 1 , ] S O l  

0 HHS 
| O J O  HRE 

TEST, 0001 

Ti;T ooi 
DA'IA pGwll2,  204801 

• ! (FIt Cond 4, Concl.) 

m 
c~ 



~D 
0 

DAIE 1" 9"79 

AEDC DIVISION 

PROJECT NUMBER. 

¢OAIPOJIIATIOJt-COIIilAJI.~.- 
ENGINE TEaT F A C I L I T |  

TEaT CELL. 
TKST ART3CbK. AGM-109 
TIOT ARTICLE ~ tR .  

.IMFLUJJICK-G4~r~r.ILI¢i[MT . . . . . .  
IMDEP ITNO PER VO 

. . . . . . . .  3S1 
CDPO! 194 I00100 -0 ,0303 

- C D P Q I - -  - |00  - I ,G I+O -- - 0 ,000k  . . . .  O-rO00O 
CDPO3 196 l . O l O 0  0 . 0 2 6 7  0,0000 

• XMZ • -~91 1 , 0 1 0 ~  . . . .  0,00~I~.- . - - , . ,O,0000 
Gv~ 19|  1,0100 -0 ,0096 "0 ,0000  
K10 • 199 1 , 0 1 0 0  - 0 , 0 4 6 0  0 , 0 0 0 0  
~ O  201 1 , 0 1 0 0  0 , 4 9 0 8  - 0 , 9 6 0 1  
P i g  . . . . . . .  ~0~ 1 , 0 4 0 0  - 0 . 3 - 9 3 3 - - -  ~ 6 8 1 7  
PTODaO 203 1 , 0 1 0 0  0 , 4 2 9 5  O , 3 1 0 3  
¢MICI - - - 2 0 4 . . . - | , 0 1 0 0  - . - 0 , 0 0 0 0  . -O- ,0860  
CkAC2 205 I .OtO0 0.0000 0.9629 
C /ACI - - - - -2436- - I+OIOO- - -  
XNI 207 1 ,O100 
Ci~AIt4.-  - ~ 0 0 - - 4 , 0 ~ O 0  
CETA92 209 l , O l O 0  

TEST DATE, O- O- 0 
COMP DAT$, 7-  9-79 
COMP RUb, OFF LIRE 
PROGRAM, 

0 HR8 
IOZ7 MRS 

HA FM! FNM FME 
-257 226- 321 328 

-0 ,0000  0.0034 0,0306 0.0304 
- -0-+0011 -0w0097- O00090 

00.0030 00,0209 -0 ,0267 
- - ~ , 0 0 | L -  0,0~g~ -- 00009.6 • 

0 . 0 0 1 1  0.0097 0,0096 
000477 0 , 0 4 ? |  0.0419 

-3 .5996  -0 ,2590 °005076 
-O~-7~68 0~1207 - 0.7643 

002690 -0 ,2015 -002611 
- . . -0 .L Ig7  - -0 ,G4~&. - -  

-1 .4657  0,4660 
0 , 0 0 0 ~  . . . . .  0- , , - 0 | 54 - - - - . - -0 ,0232  -O,007¢ 
0 , 0 0 0 0  0,9323 - | , 4 1 0 7  0 , 4 5 1 2  
0,0000 . - .  09~057 . . . . .  4.9136 0 ,430!  --- 
0,0000 0,3623 0.7029 0 , 1 7 5 1  

1BET. 0001 DATa POINT. 2os201 

TEaT 001 ( F l t  Cond 5: 8,000 ft/Mach 0.75)  

PNA FMC FGI FGN FGE 
329 330 265 260 290 

0 , 0 3 0 7  0 , 0 3 0 7  - 0 , 0 1 3 6  - 0 0 0 0 0 0  * O , 0 0 0 0  
-0-~0098.- . 000090 - -O,004~  -.--O,OOOG -OvO000 
- 0 0 0 2 7 0  - 0 , 0 2 7 1  0 , 0 1 2 0  0 , 0 0 0 0  0 , 0 0 0 0  
4 r 0 0 9 0  . . . .  0 , 0 0 9 8 - -  - - 0 , 0 0 4 3 - - - . . - ~ 0 ~ 0 0 0 0 - - ~ O + 0 0 0 0  
0,0090 0,0090 "0 ,0043 
0,047S O,0415 0,0000 

o l , 0361  0,4574 -2 ,0102 
-0+ ,83 |4  -. -0 ,4637  0,S041 
0 0 , 2 3 S 2  - 0 , 8 3 4 6  0,5117 

-O,0462 ---.-.0~08~41,--- -0 ,0846  --.0,~3.00 
0.5167 0,9357 -0 ,9454  -002400 

- 0 , 0 0 0 ~  -O,0149 - 0 , 0 1 5 1 -  - -0-,0032 
0.5002 0,9059 00,9153 - 0 0 2 5 2 2  
0,4750 Ov5586 - - I , I 1 1 3  1,,1941 
O,1945  0 , 2 2 9 6  - O , 4 5 3 1  005706 

- 0 0 0 0 0 0  " 0 , 0 0 0 0  
- -  0,00.00 0 , 0 0 0 0  

- 0 , ] 6 I S  - 0 , 4 0 b 0  
. . . .  0,S066-  0 , 5 2 3 9  

0 , 2 3 6 5  0 , 2 4 4 6  
. . . .  - o . . . o 6 . . l a . . _ ~ o , o i , 6 . 1  

0,7157 0 . 7 4 0 1  
- - . . - . ~ O , G I I 4  , - 0 , 0 1 1 8  

0,0030 0 . 7 1 6 6  
- -  -4~6 .~ i4  - - -  0 . 6 8 0 b  

002692 0,2705 
.-..CI.ZABI----~O-..L.,O.LOO---- 

A! 211 1 , 0 1 0 0  
¢f~d~+ . . . . .  -3L~--.1...,OI00 . . . .  
CFGP2 213 1 , 0 1 0 0  

. ¢ F G P J -  - --3-14 * 1 . 0 4 . 0 0 - - -  
XN2 215 1 , 0 1 0 0  

• CC.V+aH~- - - - -316 . - I ,O+OO. - -  
CCVOM2 217 100100 
CCVaM3 • + I ~ .  1 , 0 1 0 0 .  
P6 219 1 , 0 1 0 0  
P16 2 2 0 .  100100 
76 222 1 . 0 1 0 0  
ETAT 224 1 . 0 1 0 0  
P3 225 1 , 0 1 0 0  
BLOa8 236 I , G I 0 0  
HFP4 227 I .OlO0 
MF 228 1 . 0 1 0 0  
CCVgE| 2~9 1 . 0 1 0 0  
CCVBE2 230 1 , 0 1 0 0  
CCVOE3 231 1,0100 
CCVOAI .232 l . O l O 0  
CCVSA2 233 1.0100 

. . G , , 0 0 0 0 - ~ , . 3 4 1 0 - -  +-O.,$358-- - , , O . , L I - ~  - --'L'0, I,-.13.3.- - . . -~ . .L510  . . . .  0..3035- - -  ...-0..,..3.g.06 
0.0000 O,0000 2.0190 0,0000 0,0000 0.0000 0,0000 
0 r 0 0 0 0  - - -O- ,0000-  - . - --10,S369 0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  - 0 , 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  -23 .4536 0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  

- 0 , 0 0 0 ~  - - - 0 , 0 0 0 0 -  . - 46 - , . 0963  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  - 
0,0000 0.0000 0,9000 0,0000 0,0000 0,0000 0,0000 

. .0 . ,0000 - - - - 0 . , . 0 0 0 0 - - - - - . . - 0 - , 0 0 0 0  -I.,,9~$4..- 0 , 0 0 0 0 -  -O..rO000- - - 0 , 0 0 0 0  
0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  " 0 , 0 0 1 5  0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
0 , 0 0 0 0  --  0 , 0 0 0 0  - G , 0 0 0 0  0 , 0 1 6 7  0 , 0 0 0 0  000000  0 , 0 0 0 0  
0 , 0 0 0 0  0 . 0 0 0 0  0 , 0 0 0 0  0 , 6 0 7 0  0 , 5 0 3 6  0 . 7 i 3 0  1 . 0 ~ 3 2  
0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  O.4117 0.5459 0.4723 1 , 1 8 7 1  
0,0000 0,0000 0,0000 -0 ,3766 -0 .0027 0,3960 0,0000 
0~0000 - 0 , 0 0 0 0  0.000.0  0 , 0 3 6 6 -  0 , 0 0 6 8  0 . 0 6 3 0  0 , 0 0 0 0  
0,0000 0.0000 0,0000 -0 .1503 -0 ,0267  00,2644 0.0000 
0 , 0 0 0 0  000000  0 , 0 0 0 0  0t&S0.8 0 . 0 3 0 4  0 , 2 5 9 7  0 , 0 0 0 0  
0,0000 0,0000 000000 -0 ,16S9 -0 .0297 00.2920 0.0000 
0,0000 0.0000 0.0000 0,6845 0,4903 0.3072 0.0000 
0,0000 0,0000 0.0000 0,0000 1.9680 0.0000 0,0000 
0 . 0 0 0 0  0 , 0 0 0 0  -0,..0000 0 , 0 0 0 0  O . 0 1 3 8  0 , 0 0 0 0  0 , r0000--  
0.0000 O.0000 0.0000 0,0000 0,0207 0.0000 0,0000 
0.0000 0.0000 0.0000 0.0000 0,0000 1.7749 0,0000 
0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  ~ 0 , 1 3 6 6  0 . 0 0 0 0  

-n  .aN:  10ol .90~ 
1.0000 0.0OO0 0.0000 

• , I l Y O  0,0OO0 0,0000 
- 1 | , 6 1 6 7  0,0000 0,0000 

7,9726 0 , 0 0 0 0  000000 
4,4082 0,0000 000000 

-0,0000 -- . - - 0 . . ~ 5  . O,0000 
0 , 0 0 0 0  - 0 , 0 0 0 8  0 , 0 0 0 0  
0. ,0000 . . . .  0 , 0 0 0 3  0 , 0 0 0 0  
0,0000 0 , ] 01g  0,2515 
0,0000 . . . .  0-.2057 0,2726 
0 , 0 0 0 0  - 0o ]013  -0 ,0013  
0,0000 . 0 , 0 1 0 |  0,0034 
0,0000 -0 ,0747  -0 ,01J3  
0,0000 0,0150 0,0152 
0,0000 -0o0025 -0 ,0140  
0,0000 0.3405 0.3488 
0 , 0 0 0 0  0 , 0 0 0 0  0 . 9 0 2 0  
0 . 0 0 0 0 -  0 , 0 0 0 0  - - O , 0 0 b g  
0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 1 0 3  
0 . 0 0 0 0  0 , 0 0 0 0  0 , 0 0 0 0  
0 . 0 0 0 0  000000  0 , 0 0 0 0  

m 



l i L  

0A~E T-  0 - ~ 0  . FXOdECT H U r t E R ,  

I 1 0 1 1 |  T i l t  IrAClI, ITT 
lab l ,  l l n  A l b u m  El T l l l t l ~ l l  m l P  _ "~_'_" . . . .  Y . . . . .  .'_ . . . . .  _ _ _ ' '  

- --11414' 
TEaT ILRTTON. AGM-109 

IIIDEP IZll0 FIR IPGA 

TEST DATE. O- 0 -  0 0 HXD 
~ ' ~  ~ " ~ T "  " / . - - -q l -7~  1037 NAB 
CONP DIN, o r r  ~ z ~ [  

rGC 

CDFOI t04  1 ,0100 -0 ,00O0  0,O000 
- ~ Y ~  : ~  : . ~ 2 ~  - ~ . ~ :  0 . ~  

COPO3 l g t  1 ,0100 000000 0,DO00 
• A A A A A A  

OUT 101 l , O l 0 0  " 0 , 0 0 0 0  0,0O00 

TTO 131 l , 0 1 0 0  - 0 . 7 4 9 1  " 0 , 0 0 7 |  
. . . .  ~__- _ . ~ : ~  - - . . - . :  - . . ~ . _ _ .  
MODI0. 103 1,0lOO 0;B6o4 - 0 , 0 3 6 9  

CDAC2 | 0S  1 , 0 t 0 0  0 .9404  0 ,01S0 

I g J  . | 0 7  1 , 0 1 0 0  0 , 9 1 9 2  0,01S3 

CIrTAR3 309 1,0100 0 ,2965  = 0 , 0 4 | 4  

l l  211 1 ,0100 0 , 0 0 0 0  0 ,0000  
- - - ~ - - ~ - - L + G ~ O 0 . - - - - - - O ~ O 0 0 0  . . . .  O..,O00~-- 

c roP2 213 1,010O 0,0O00 O,0O00 
-.~GP]..-----~4-4,0100.----OvO000 - - - - 0 + 0 0 0 0 - -  

XN3 21S 1,010O O , 0 0 0 0  0 ,0000  
F P M I M I  ~ l l  l n l A h  J A A A A  A A A A A  | 

" CCVIN~ I t ?  1 ,0100 - 0 , 0 0 0 0  ¢ ,0000  
- - - C ~ J ~ i ) -  _._5,- _+, a*~n  . . . .  0 + 9 ~  OvO000--  

P0 319 1,0SOO 0 ,3544  0 , 9 3 4 ?  
. - . 0 1 ~ - - - - - - - . 3 3 0 - - 2 . . 0 J ,  O 0 - - - - - O s . 3 3 4 ~ - - - . O . . S I J I 3 - -  

T6 233 1.0100 0 , 1 0 6 6  0 .0000  
.--Jr~cL.--.334---~0JAO-------G.O,IJ, I _ _ _ + , , 0 0 0 0 _ _  

P3 335 1,0100 =0 ,1313  O,O000 
m l . n l ~  --sgA t : n t n ~  . . . .  A - - I ~ m m  0 . ~ 0 L O L 0 ~ - -  

NFPI l i t  1,0100 - 0 , 1 4 4 9  0 ,0000 
. J [  3,21 * n . n n  .__j2.e.lLJi~.3___._O.,o0nn .. . .  

CCVO[l  339 1 , 0 1 0 0  0 ,0DO0 0 , 0 0 0 0  
+ +,~vsE~ s i n  n : n a n n  n : n n n n  - - . - 0 4 ~ O O 0 - -  

CCVIE3 351 1 ,0100 0,DO00 O,0OO0 
_ _ C C l a l ~  2 )?  *:OLOO---------O~8~.-----O+OOOO.- 

CCVOA3 335 I ,OlO0 0 ,0678  0 ,0000  

TEDT, 0001 DATA POZNT, | @ $ a O |  

TEST 00t (Flt Cond 5, Cont.) 

m 

"rl 



I11 

t ~  

OA~|  To t l *T9  PROJICI '  I IUI I I I |Ro 
&Bn  ~P I l i a ,  ,',n " . 

' m L , ~  ox*~id';ffnlP '~ : • ' .-:,-,"' 
• l ls l lnnmtl l l  ~ n . n n + i l t m  +i ' iUnl l l¥  

" i . + i i i -  i i i ~ - / i c i i . i i i  . . . . . . . . . . . .  
• l l . l ' l t  . l s t l l  ll~nMm mlll+~, ma,  mw 

- I | I T  ~ l b l r r - - -  

l u l l l l U U m  m A l ~ e v ~  * eun  

TEST DATE, O- O" O @ HRS 
. . . . .  4P,,OIIP O + l l ; . r - - - T ~ - e - + G  - - - I . e ) O ~ l i ~ &  . . . .  

CONP RUN. OFF ~ | N [  

~ E 8 ~ ,  0 0 0 |  DA~A P O Z l l ,  | 0 S ~ 0 |  

IEaT 001 (Flt Cond 5, Cont.) 

ZNDEP ITNO PER TO HA FN$ FNH FNE FNA FNC FG|  FGN FGE 

C C v | A ]  234 I ~ 0 1 0 0 '  0 , 0 0 0 0  0 , 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 . 0 0 0 0  0 , 0 3 3 0  0 , 0 0 0 0  0 , 0 0 0 0  0 ~ 0 0 0 0  0 , 0 0 0 0  

¢CV|AS Z]6 l ,OlO0 0 ,0000  0 ,0000  0 .0000 O , O O O 0  0 .0000  - 0 , 3 5 1 9  0 ,0000 O.O000 O,O000 0 ,0000 
J~  O IN  1 ~ A A  A AA  A A A A AAAA ~ I ~ l q  . A Q ~  .w  . . . . .  + _ ~  - -+ . - -  

A|6 258 l , O i o 0  0 ,0000  0 .0000  O . O O O O  O,O00O 0 ,0000  - 0 , 1 6 1 7  0~0351 O.O00O 0 ,0000  0 ,0000 
- i n 1 2 ~  . . . . . . . . .  + "  . . . .  " +.~2.~. ~ . : : : :  ~ . o : : P  + . . : . . : "  ""  - . - - + I - , 0 . . 5 1 0 + I I ~  -~.+6S3-+O.OOO0-.--...~)~q41J+3iJ- 

OLmV 343 1 , 0 | 0 0  0 ,0000  0 .0000  0 .0000  0 ,6930  o .4gSg  0 ,3633  O.O000 0 .0000  0 ,3441  0.147+ 
I l J l  . ~  ~11  ~ A I ~ A  A AAAA J 5 AAAA ~ A A - - I  . . . .  . i  . . . .  - . . . .  ~ - -  " . . . . . . . . . . . . . . .  ~ .  ~ . ~ 2 2  . . n ~ o  _ .~  ~ s ~  ~ . ~  ~ . ~ 2 ~ g  - ~ ~ 0. :1415 
c , e x t  +is i ~ i ~  o.oooo o , o o o o  o . o o o o  -o .oot= .o .oooo -o.oooo o . o o o o  o , o o o o  .+;++o+ -o .ooo .  

¢rr,,¢3 141 | , 0 1 0 0  0 ,0000  0 ,0000  0 ,0000 0 ,0000  0 .0000  0 ,0000  5 ,7309 0 ,0000 0~0000 0 ,0000  
- - - + -  - - -  ~ . . - ~ -  ..-~I.~00.00-----..-.I.,13S4...-----0,000~ . . . . . .  - - 0 . 0 0 0 0  

0 ,0000  O . O O O O  0 .0000  0 ,0000  O.O000 9v9000 Jo416S 0 ,0000  O.O000 O.OOO0 
~ l ~ l  . .O IA  " ~ A ~ 0 A  " n nAnA  4 AAA  ~ A A A AnOn  n AAnn  ~ ~nnn  n nnn~  



OAT|  T ° g-T9 PItOdECT UUND[N, 
A u n .  ! M4e~_ ~ 

ASDC DIVIBIOS 

SNGINE TEST r A C l b l T T  

TEST DATE. O- O- 0 0 HNS 
TI~T C i b L ,  . . . . . .  -C,O/4P D A T I ~ - - ; ~ 9 - 7 9  -- - - IO)O NPS 
TEST APTLCbE, AGM-109 ¢ONP RUN, OFF LINE 
~r~ST..ARTIGbE--~N, . . . . . . . . . .  PROGRAN,-- 

INDKP ITNO PER WGA FGC 
. ,  . . . . . .  3+t,-.-.- 

ccvi .~  z ~ i - [ . o 1 0 o  o . o ~ .  o.oooo 
¢¢48A4.-  - - ~ S . - . I , O I ,  O0-- -Ov313&.------GeOOOO- 
CCVOA5 ~ |S  1 ,0100 00 ,1703 0 ,0000  
At . . . . .  31-~ 1,04.00 Or0800 - . . - . . *090 ; IL-  
ASS 330 1.0100 - 0 , 0 8 0 3  0 , 0 1 ] )  
P&ONK -. ~ . h O t 4 0  0 0 1 4 6 3 3  - - - 0 e 4 2 9 4  
ObHV ~43 1 .0100 0 ,1004  0 ,0000  
E1rdl~- -- ----v144 -4,0004).- - O ~ i O O 4 - - ~ , O O O O - -  
¢ H l X i  345 ! , 0 1 0 0  - 0 , 0 0 0 )  0 ,0000  

- c r ~  - . - - . 1 4 6  4 . 0 1 4 0 - - .  - 0 . ~ 0 0 0 0 - - . - - . ~ . 7 ~ 4 - -  
CFG¢3 347 100100 0 ,0000  3 .3404 

- - ¢ F G C J  . . . .  --,148 -&.-o-sO0 . . . .  8 ,0000  - -  - O . ~ I O 9 -  
CFIK:4 ~49 ! . 0 1 0 0  0 ,0000  1,60S6 

~CFg~q~--- --~lrM- I,,-o44o- - - .  o . o o o o  . . . .  I - ,4043-.  

T[ST, 0001 

T~-;i" oo+ 

|ATA FOLNT, | 0 t | | 1  

(Fit Cond 5, Concl.) 

) ,  
m 

"n 
do 
. d  

~o 



A8 

B 

b 

BLOSS 

CDPQ1,2,3 

CV8A 

CV8E 

CV8M 

DELPO 

EG 

EP 

ETAB 

ETAR 

ETAT 

FG 

FGC 

FGP 

FN 

GWT 

NOMENCLATURE 

Exhaust nozzle exit area 

Bias error, total 

Bias error, elemental 

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 measurement of the differential between 

free-stream total and static pressure 

Flight generator voltage 

Engine performance (computer program) 

Combustion efficiency 

Inlet pressure recovery (ram recovery) 

Turbine efficiency 

Gross thrust 

Corrected gross thrust 

Gross thrust parameter 

Net thrust 

Vehicle gross weight 

AEDC-TR-81-2 

95 



AEDC-TR-81-2 

gc 

H 

HPX 

IC 

IG 

LHV 

MFP4 

MO 

NI 

NIC 

N2 

N2C 

NPR 

P 

PCM 

PLA 

PS 

RPR 

S 

S 

T 

T95 

TS 

Gravitational constant 

Altitude 

Horsepower extraction 

Influence coefficient (computer program) 

Flight generator current 

Lower heating value of  fuel 

High-pressure turbine flow i~arameter 

Flight Math number 

Low-pressure rotor speed 

Corrected 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 

96 



U 

V 

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 

NE 

0 

WAC 

Uncertainty 

Velocity 

Engine airflow 

Corrected engine 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 

LP turbine exhaust pressure transducer 

Corrected gross thrust 

Gross thrust parameter 

Fuel at flowmeter 

Inlet cavity 

Nozzle exit lip 

Frce-strcam condition 

Corrected engine airflow 

A E DC-TR-81-2 

97 


