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1.0 SUMMARY 

An acoustic test of a eF6-50 engine equipped with a standard production 

combustor was conducted to acquire simultaneous engine internal and farfield 

fluctuating pressure measurements. The purpose of the test was to acquire 

the data necessary to determine the effect of internally generated core noise 

on the farfield measurements in support of NASA Lewis Contract NAS3-2l260. 

This documentesents the measured data in terms of narrowband spectra 

of 2 Hz bandwidth fat a frE:!quen~y range of 0 to :WOO Hz; and in one··third 

octaveband spectra from 50 to 5000 for internal fluctuating pressure levels and 

50 to 10000 Hz for farfield sound pressure levels. 
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2.0 INTRODUCTION 

The data presented in this document is part of the data acquired from 

an outdoor acoustic test of a CF6-S0 turbofan engine. The test, sponsored by 

the NASA Lewis Research Center's Contract NAS3-2l260, was conducted to obtain 

simultaneous internal and farfield measurements from the engine. The data will 

be used to assist in the analysis of the test results to determine the influence 

of core noise measurements on the farfield levels. 

This docu~.~~t present.s narrowband and one-third octaveband spectra from 

all internal and farfield sensors used in the engine test. 
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'- 3.0 OBJECTIVES 

The ?rimary objective of the CF6-S0 Core Noise Measurements Program 

sponsored by Contract NAS3-21260 is to determine the influence of internally 

generated core noise on the external engine noise farfield signature. 

This set of data supports the direct acoustic analysis requirements 

of the core noise measurements program. 

,.. 
C" 'f~' 'f ?i{'~ 

3 



f 
t 
I 
I 

., 

f 

"(. -....-------

l 

-

4 

4.0 TEST DESCRIPTION SUMMARY 

An acoustic test was conducted for NASA Lewis Contract NAS3-21260 on 

a CF6-50 high by-pass turbofan engin~ equipped with a standard production 

combuetor. The purpose of these tests was to measure simultaneously, the 

internally generated core noise and the farfield engine noise, and to 

determine, through analysis, the influence of this internally generated 

noise on the farfield measurements. 

The measurements were obtained over the engine sea level static op~ra­

ting line from a combination of nine (9) internal Kulites and fifteen (15) 

farfield microphones which were ground mounted around a 150 ft. farfield arc. 

Instrumentation locations are illustr~ted in Figures 1 through 3. Test condi­

tions included eight operating settings between idle and takeoff power. Two 

sets of data are presented for the conditions shown in Table I. Narrowband 

(2 Hz bandwidth) spectral plots from 0 to 2000 Hz are presented in Appendix A 

for each sensor at all eight power settings. The second set of data (Appendix 

B) includes tabulations and plots of i..' 1 octave band spectra for all sen·sors 

at each of the power settings. 
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- TABLE 1. 

MATRIX OF TEST CONDITIONS 
~ 

~ 
t 11192 (rpm)" 

\ 
,,'EST AERO NOM 

REMARK~; 'OINT RDG % THRUf>T -

'I 

1 544 3.8 865 Idll 

2 546 22.8 2101{ 

3 551 30.8 2350 Approach 

4 557 36.5 254L~ 

5 ')61 45.5 2770 

6 563 67.8 3223 1 
7 565 85.5 3459 :limbout 

8 )67 99.8 3701 fakeoff 
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APPENDIX A 2 Hz Narrowband Spectra Results from CF6-50 
Core Noise Measurements Program 
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2 Hz Narrowband Spectra Results from CF6-50 Core Noise 

Measurements Program 

The 2 Hz. :"urowband spectra presented in this appendix coV"er a range 

of frequencie& from 0 to 2000 Hz and include spectra from nine (9) internal 

Kulites and fifteen (15) farfield microphones. A complete set of spectra is 

supplied for each of eight (8) data points covering the operating range of 

the CF6-50 engine. 

The Kulite fluctuating pressure level (FPL) spectra are as measured and 

include those from the five (5) waveguide sensors in the combustor region 

which were corrected for the ambient frequency response of the systems. No 

corrections were applied to the spectra from the flush mounted Kulites in 

the sound separation probe or fuel nozzle sensors. The fuel nozzle sensor 

measurements were of liquid (fuel) fluctuation but were considered ~s aero­

dynamic pressure fluctuations in the narrowband analysis. 

The microphone sound pressure level (8PL) spectra are from raw measurements, 

corrected for microphone re~ponse but not to standard day or freefield conditions. 

Each narrowband spectral plot has the following information noted on it: 

1. Sensor location, e.g. Kulite (Plane)! Microphone (Angle) 

2. Aerodynamic Reading No., e.g. Rdg. No. ( ) 

3. Tape Run No., , e.g. Run No. ( ) 

4. Fan Speed e.g.) RPM 

5. 

6. 

l?ercent Net Thrust (nominal), e.g. % TLrust "" ( 
-5 2 

OAFPL/OASPL, dB re 2 x 10 N/m 

7. Gain Setting/sensitivity, l/(psi/volt) 

8. Block Size/Sample Rate, 4096/8192. 

) 

The number of block averages employed was 20 and a total sample record length 

of 10 seconds was used in the analysis of the data. 

Summary tabulations of the computed overall levels from all the 2 Hz narrow­

band spectra over the 0 to 2000 Hz frequency range are contained in Tables 2 

and J. Table 2. lists internal KuHte levels (OAFPL) for the flucutating 

pressure measurements, while Table 3 1ist~ the farfield levels (OA8PL). 
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Rdg. 

No. 

544 

546 

551 

557 

561 

563 

565 

567 

I-' 
I-' 

( 

TABLE 2. 

Pct. Fan Core 
Thrust Speed Speed 

(Nom) rpm rpm 

3.8 865 6582 

22.5 2108 8452 

30.8 2350 8688 

36.6 2544 8881 

45.6 2770 9106 

67.8 3223 9668 

85.5 3459 9959 

99.8 3701 10280 

~''It.. 

\ 

CF6-)0 CORE NOISE MEASUREMENTS 

NARROWBAND (2 Hz Bandwidth) SPECTRA FOR INTERNAL KULITES 

Calculated OAfPL, d~ ~f = G-2000 Hz 

Internal Ku1ite Sendors 

3.0 3.5 3.5 3.5 4.0 8.0 8.0 FIN FIN plane 
A B S-O P-S 

160 420 1020 2820 nO 2700 2700 420 1020 e Loc. 
18 19 20 21 22 24: 26 23 25 Channel 

157.2 159.0 159.7 158.8 157.1 133.9 131. 7 182.1 173.3 

167.4 169.5 170.6 169.5 167.0 142.6 140.4 176.8 176.2 

169.0 170.7 172.1 171.4 168.6 142,1 142.0 179.3 177 .3 

169.9 172.3 173.2 172.9 169.5 143.1 142.3 180.7 178.5 
i 

170.5 173.7 174.5 174.2 170.7 144.3 144.0 180.7 179.7 I 
J 171. 5 175.4 176.8 176.1 175.8 148.5 147.8 181.3 181.1 i , 

172.2 177 .1 178.5 177.3 175.3 151.3 149.9 182.4 182.4 j 

j 
173.5 178.7 180.3 178.9 175.2 153.9 151. 9 184.1 184.2 

, 
! 

I 
j 
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) CF6-50 CORE NO~_~ MEASUREMENTS 

~ TABLE 3.. NARROWBAND (2 Hz Bandwidth) SPECTRA FOR FARFIELD MICROPHONES 
l\) 

Calculated OASPL, dB hf = 0-2000 H: 

Ground Plane Mierophones(150 ft. Are) 

fii Rdg. Pet Fl'tn Core 

Ij Thrust Speed Speed 10° 30° 40° 50° 60° 70° 80° 90° 9 Loc 
No. (Nom) rpm rpm 2 It 5 6 7 8 9 10 Channel 

.o~ 544 3.8 865 6562 103.6 96.4 99.1 95.4 93.4 92.8 91.4 90.9 
CG) 1!", 54€. 22.5 2108 8452 103.1 102.6 103.7 102.5 102.0 100.7 100.0 100.6 

~u; 551 30.8 2350 8688 104.9 104.8 105.4 104.3 103.9 102.7 102.3 102.9 

557 36.6 2544 8881 106.9 106.9 107.1 106.2 105.8 104.8 104.4 104.8 

Ii 561 45.6 2770 9106 108.8 108.8 109.7 108.9 109.5 107.1 106.7 107.2 

563 67.8 3223 9668 113.1 112.8 114.3 112.9 112.6 111.!: 111.4 111.9 

565 85.5 3459 9959 111.9 112.8 114.3 113.9 114.3 113.6 113.6 114.3 

567 99.8 3701 10280 113.0 113.9 115.2 115.1 115.7 115.5 115.8 U6.5 

Rdg. Pet Fan Core 
Thrust Speed Speed 100° UOo 120° 1300 1400 

150
0 1600 9 Loc 

No. (Nom) rpm rpm 11 12 13 lit 15 16 17 Channel 

544 3.8 865 6562 91.9 93,4 95.0 94.9 95.2 94.3 92.4 

546 22.5 2108 8452 101.0 102.3 103.6 103.9 103.7 103.8 103.1 

551 30.8 2350 8688 103.6 104.4 106.6 106.2 106.7 107.5 106.7 

557 36.6 ::,'>44 8881 105.2 106.1 107,8 107.8 108.6 109.6 109.6 

561 45.6 2770 9106 107.7 108.5 UO.1 109.4 111.9 113.1 U4,O 

563 67.8 3223 9668 112.9 113.8 116.1 115.3 U9.5 122.1 123.4 

565 85.5 3459 9959 115.3 116.5 118.6 117.9 123.7 126.6 128.5 

SL ~ 30 7.8 -,1.°.7 ·n.~ t21 -. 12P , 13 1 n 117.'3 -

.... II .. .. -~. ~ ... - .. -' ~---"--""" -,-"-,~-.,--"""""",,,. 
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APPENDIX B One-Third Octave Band Spectra for CF6-~O 
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• One-Third Octave Band Spec,tra for (' .. 0-....:5::...,;0'--_ 

Core Noise MeasurementR Program 

This appendix contains the one-third oc~ave band fluctuating pre8sure 

level(FPL) spectra from the internal K~lites (9) and the sound pressure 

level (SPL) spectra from the farfie1d ground mounted microphones (15) at th0 

eight test conditions covering the operating range of the CF6-50 engine. 

The 1/3 octaveband results from the internal Ku1ites are [or the range of 

f:-equencies from 50 to 5000 Hz. Corrections for ambient frequency response 

of the five waveguide sensors in the combustor region havl! been applied to 

the (as measured) data. No corrections were applied to the flush mounted 

core probe Ku1ites or fuel no~zle sensors. 

The farfie1d 1/3 octaveband results have been corrected to standard day 

(59 0F,70% relative humidity) and freefie1d conditions. Spectra are displayed 

from 50 to 10000 Hz. 

206 

Tabulations of the 1/3 octave band FPL's and SPL's and spectral plots 

for each sensor are included in Tables 4 and 5, respectively. 
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Table 4. In~ernal Fluc~ua~ing Pressure Levels 

3·5 

a) J.8% F ,RDG 54,4 
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3·5 J.5 4.0 8.0A 8.0B F/~ F/~ J.O J.5 J.5 

b} 22.8~ F I RDG 547 
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J.5 4.0 8.DA 8.0B F/~ F,':. 
I 

16.0 42.0 102.0 2'120 92.0270.0270.0 42.0 102 C I 16.0 42.0 1020282!J 92:) 271) 0 ~70.0 42.0 1020 I 

.363 1378 1383 137 Q 1358 1183 1163 152 a 149,1 '''2 ~ 141.8 143.0 141.5 !47 C 126.0 126.0 155 a 1555' 
136.8 139.3 139.5 138.3 136.5 118.0 117.'3 156.8 152.:r '48.0 149.5 150.8'50.5 '45.5 124.8 125-~151 3 150 a ~ 
139.8 142.3 143.3 142.0 137.8 116.8 114.0 157.3 150.~ 148.3 150.5 151 8 '51 0 145.0 123.8 125.5 154 0 153 5 
143.0 145.1144.7 144.7 140.8 117.0 114.3 173.5 152.(' 144.5 147,1 147.7 ~48::l ;463 122.0 1253 153 0 ~52 Q 

125 11433 146 a 145 a 1463 1420 1i6 a lIS 0 HiS S 149:- 147.8 1520 152,5 152.3 1470 122.8 130 a 1570 1563 
138.7145.1144.8143.3140.3115.0111.8178.0161 f. ~7 150.9 151.5 1!51 5 '47.5 121.0 124.0 1~7C 1545 
136.6143.5145.0143.6140.9118.5 115.3 161.8 154.::' 145.41523152.& 152.1 '48.1 121.5 123.3 169016.:1 C 
138.8 145.4 144.5 142.0 141.2 120.8 118.3 146.0 155.5 147.0 153.6 154.8 '53 C '49 0 123.8 123 5 160 0 16Q 5 

315 134 8 142 1 142,0 130 1 139 0 113 8 116 3 143 3 16~ 148.0 156.4 156.0 155.4 '50.5 125.0 124 5 158 a 164 ~ 
133.0 141.0 140.6 138.5 138.3 120.0 1;7.0 143 0 159.5 i4O,0 154.8 154.1~.5 :510 125.8 126.31~TE>I>·5" 
134.3 140.4 141.0 138.0 139.5 119.8 117.8 145.0 155 C 145.0 153.4 153.5 152 :3 '51 5 124 0 122 5 165 5 163 3 
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200. 
250. 
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800 1334 1394 1394 1368 139 1114 e 113 S 150 146.4 151.4 152.4 15C 8 '49 1121.8 119.8 151.0 1555 
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rable 4. Intarnal Fluctuating Pressure Levels (continued) 

I 
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c) 30.3% F t RDG 551 . n d) 36.5% F t RDG 557 n I 

-

3.0 3.5 3.5 ).5 4.0 8.0A 8.0B FIN FIN 3.0 3·5 3.5 3.5 4.0 8.0A 8,OB FIN Fix -
16.0 42.0 102.0 282.0 92.0 270.0 270.0 42.0 102.0 16.0 42.0 102.0 282.0 92.0 270.0 270.0 42. "102. 0 

141.5 141.5 142.5 143.0 148.3 127.5 127.3 154.0 154.3 142.5 143.0 143.5 145.3 149.3 128.0 128.0 153.8 153.5 
149.5 151.3 151.5 151.5 148.0 127.3 127.5 153.0 152.3 151.3 151.8 152.3 152.0 149.5 128.3 128.0 155.5 153.0 
149.5 151.5 152.5 152.0 147.0 125.8 128.3 154.3 153.3 150.8 153.3 153.5 154.3 148.8 127.3 129.0 155.3 154.3 
145.5 149.1 150.0 150.7 147.8 124.8 127.5 153.5 153.0 146.3 151.4 151.2 152.5 148.8 125.8 128.0 154.5 154.0 
149.5 152.5 152.8 153.0 148.5 126.3 131.8 158.3 157.0 150.3 153.0 153.5 154.0 149.5 127.5 129.8 158.8 158.3 
148.0 152.6 153.0 153.5 1~9.3 126.0 126.8 158.3 157.3 151.5 153.9 154.0 154.3 150.5 127.3 128.0 161.5 160.5 
147.9 152.5 153.5 153.6 149.6 126.5 124.5 169.3 165.5 151.9 154.0 1~4.3 154.9 149.9 127.5 126.3 168.8 166.0 
147.5 154.4 155.8 154.5 149.2 125.0 123.3 160.8 161.0 148.5 155.6 156.3 155.5 149.7 125.5 124.3 162.3 162.0 
148.5 157.4 157.3 156.1 151.0 126.3 124.0 159.8 164.8 150.0 157.g 158.!S 157!'. 151.3 127.0 124.5 161.8 166.0 
148.5 156.3 1~6.4 156.5 152.3 126.5 124.0 159.0 166.5 150.0 157.8 157.4 158.7 152.8 128.0 125.0 161.0 167.0 
146.0155.1 155.5 154.3 152.5 125.3 122.5 164.8 163.3 147.3 156.4 156.5 155.8 153.0 127.0 124.0 165.0 163.3 
148.0 153.5 154.4 153.3 151.7 125.0 122.0 167.5 164.0 1495 155.8 155.9 154.8 153.5 127.5 123.5 170.3 165.3 
147.9152.1 153.4 152.3 150.9 123.3 12~.8 152.5 156.5 149 1 154.2 1 ~~. 1 1 ~~. Q 1 ~2. ] ]22.3 ]23.Q ]~4.~ ]~8.Q 
148.9 155.5 156.4 154.9 152.2 122.5 120.8 153.0 161.3 150.6 156.5 157.9 155.S 153.0 125.0 123.8 154.0 162.8 
151. I 157.8 159.4 159.4 156.S 1~~.3 122.0 166.0 164.3 152. I 159.5 160.9 161.1 157.6 125.5 124.8 167.3 165.8 
145.7 153.4 154.8 153.8 156.7 122.8 121.5 163.3 160.5 146.7 155.4 156.3 155.8 158.2 125.0 123.5 165.8 161.8 
142.0 150.8 152.3 151.3 155.0 123.0 120.5 156.0 155.8 143.2 152.8 154 0 153 3 1!>!'i !'I 1?!'I. n 122.8 155 ''l 1!'14 !'I 
144.8 150.5 151.8 150.3 157.0 124.0 121.8 156.3 154.5 145.8 152.8 153.5 152.5 158.5 125.3 123.8 155.8 154.8 
149.5 148.6 149.0 148.9 156,2 125.3 122.0 153.3 150.5 151.3 150.6 151.0 150.4 157.2 126.5 124.0 153.3 151.0 
152.2 lA7.0 148.0 148.0 153.6 126.0 125.0 153.3 153.3 152.7 148.8 149.5 149.5 155.4 126.8 125.0 152.8 152.5 
153.0 147. j 147.2 147.1 153.8 125.3 123.8 153.3 155.3 153.8 148.9 149.5 149 , '~~.8 126.8 127.0 155.8 lOy ~ 

161.9 166.5 167.3 166.7 166.2 138.6 138.6 174.8 174.1 163.3 167.9 16~ 5 168.3 1~7 3 13~.~ 13q 3 '7~ 0 '7~.O 
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Table~. Internal Fluctuating Pressure Levels (continued) 
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Table 4. Internal Fluctuating Pressure Levels (concluded) 

Plane 

e ~iW 
50. 

WIW. 
.dnn 

630. 

2500. 
)150. 

g) 85.5% F ,RDG 565 
n 

3.0 3.5 3.5 3.5 4.0 8.0A 8.0B 
, G. c~ 42.0 102.0 28? 0 92.0 270.0 270.0 

IWI: 13II! I~~IW IWW.!IIl (~!toIII~ IlI!W.W I~!i!. ~;r I ~ ~3r! • s:! 

IN FIN 
42.0 102.0 

!!illil !rill I [W lIo&! 

,~~ 7 1~~ n '~.d Q ,~~ 7 ,~n ~ '~7 ~ ,~~ A '~A ~ t~Q ~ 

153.8 159.3 160.6 159.5 159.2 136.0 133.3 168.5 167.0 

157.4 163.6 160.6 158.7 134.8 134.5 158.8 166.8 
158.6 166.6 165.9 163.9 134.8 133.3 172.8 169.3 

150.0 159.0 160.5 159.8 165.7 133.0 132.3 159.8 158.5 
154.8 158.6 158.5 156.1 163.5 133.3 131.8 160.5 159.0 

156.8 160.9 133.0 131.5 158.3 159.5 
i55.9 16~.3 134.3 135.5 158.0 161.0 

OVERAll I 168.2 174.4 175.0 174.1 173.9 148.8 147.5 179.8 179.4 
FPL 

h) 99.8% F , RDG 567 
n 

3. 0 

16.0 

3.5 3.5 3.5 
42.0 102,0 282.0 

4.0 8.0A 8.0B 
92.0 27~.0 270.0 

FIN FIN 
42.0 102.0 

1&7.5 161.0 167.9 168.0 160.3 69.0 
153.8 164.4 164.5 165.0 161.5 1)8.8 '36.0 168.0 169.8 
154.3 160.8 162.6 160.8 159.7 lWl.S 136.3 167.8 167.8 
155.9 161.1 162.4 160.3 157.6 1)8.5 136.8 159.3 163.8 
158.6 163.2 165.4 162.1 158.0 1 .0 134.5 159.0 166.5 
159.9 169.5 168.4 166.9 163.~ 1)8.) 134.8 173.3 169.5 
151.5 162.9 164.0 162.5 164.i l.)~.O ;:~.8 172.5 168.8 
151 . 5 161.0 162. 8 161. 0 161. 5 1]8.0 133.0 159.5 160.0 
151.5 160.8 162.0 161.3 165.2 1)8.5 132.8 161.5 159.5 
155.8 159.6 160.5 159.4 162.5 1)1\.5 132.8 161.8 160.3 
160.5 157.3 159.0 158.0 160.9 1)8.) 132.3 159.3 158.3 
I~.;.a 156.4 158.7 157.4 162.0 1)9.0 135.8 159 8 152.0 

169.9176.3177.1175.8173.6 151.) 149.3 181.F. 180.7 
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FULL SCALE DATA REDUCTION PROGRAM 
Table 5a. 

fROC. DATE - MONTH 2 DAY 3 H~ 15.c P 
SOUND PRESSURE LEVELS (59. DEG. F, 70 PERCENT REo. HUM, "AY) II 

NO EGA 
RADI AL 1 ~O. FT. 

( 46. M) 
VEHICLE CF6-50 
CONFIG E2LFCN 
LOC-- -S I TE:-T'17 
DATE 12-17-76 
RUN 150 FT GND 

HDG X05440 
BAR-28 . -2-11('3' 

(95166. N/M2) 
TAMB 32. DEG F 

(?73. DEG K) 
TWET 27. DEG F 

{270. DEG 10 
HACT O. GM/M3 

(*****" KG/M3) 
NFA 842. RPM 

FREQ. 
50 
63 
80 

100 
125 
160 
o 

250 
315 
400 

630 
800 

1000 
1250 
1600 
2000 
2500 
3150 

( 88. RAD/SEC) 4000 
NFK 865. RPM 5000 

( 91. RAD/SEC) 6300 

ANGLES FROM I NLET I N DEGREES (AND RAD I ANS) ,I 

;1):- - 3"0-.--40. - 50. SO. 70. 80. §o. lOa. '110. 120. 130. 140. 150, l~'-I'11 
(0. 17) (0. 52) ( 0 . 70) ( 0 . 87) ( 1 . 05) ( 1 , 22) ( 1 .40) ( 1 • 57) ( 1 .75) ( 1 . 92) (2. 09) (2. 27) (2.44) (2.62) ( 2.79) , 
70.970.470.171.6'70.170.971.171.471.171.973.173.473.6 72.9 73,4 . 
70.4 70.9 68.4 70.4 69.6 69.6 70.4 70.6 70.4 70.1 71.6 73.1 73.6 72.1 72.6 ~ 
69.868.367.3 71.8 69.8 67.6 67.6 69.,68.369.371.171.873.371.870.8--,'/ 
69.S 69.1 68.4 71.1 68.6 69.6 69.6 70.4 70.9 72.4 73.4 73.4 73.6 74.1 70.~ . 
68.5 69.8 67.8 70.5 70.3 68.0 S8.0 69.5 70.0 70.3 71.8 72.5 72.5 71.8 69.8 ' 
67.5 68.5 67.5 69.2 66.7 65.0 S6.0 67.5 67.5 68.0 70.0 71.7 71.7 70.0 67.0 j 

.8 69.3 69.1 69.3 67.3 66.3 67.3 66. 1 68.8 69.3 72. 1 73.1 73.6 72.1 68.1 
70.2 70.2 71.2 68.7 69.5 69.7 70.0 71.0 71.5 72,5 73.5 74.2 74.2 71.7 68.7 
70.5 70.7 71.7 68.7 69.5 68.5 69.2 69.7 70.7 71.7 73.0 74.5 73.7 71.7 67.7 
72.4 7: ~ ~~ Q 7? 1 70 Q ~~,P 69.1 70.1 71.6 72.4 7~.1 76.9 7~.6 71.4 68.1 
7o.T-7fJ.7-TS.2 74. 7 72. 2 70. 
76.5 76.5 75.0 71.8 70.8 66.8 
79.2 74.2 77.4 74.2 71.7 66.9 
92.7 83.4 87.4 80.7 74.4 71.2 

67.0 
67.4 
69.7 

67.5 
67.2 
68.4 - -

69.5 
66.7 
68.2 

71.0 
68.7 
68.7 

74.5 
72.7 
72.7 _. 

76.8 
74.2 
72.2 -- - -

74.5 
72.2 
70.4 

71. 8 
69.2 
69.7 

66.5 
65.9 
66.9 

83.2 75.4 78.2 72.4 71.7 66.7 64.7 64.2 65.9 66.!::i 70.2 71.4 67.7 64.7 61. 9 
79.7 76.2 76.2 73.4 72.7 68.9 67.9 69.4 71.7 71.9 75.4 75.4 71.9 66.9 64.2 
83.6 79.4 84.1 76.6 74.4 70.9 67.9 57.9 69.4 71.4 73.9 74.9 72.1 66.6 63.6 
81.5 78.0 80.3 75.8 75.5 69.0 64.5 64.3 66.0 68.3 70.5 73.5 71.4 66.5 63.3 
82.8 79.5 80.8 76.1:1 7g.:> 68.8 64.3 6:1.5 60.:) 65.::1 71.:1 71.0 69.9 65.5 6:1.:1 
87.2 83.3 82.0 82.9 79.7 74.0 68.4 67.2 67.1 70.5 71.5 72.1 72.5 75.0 66.6 
79.7 77.6 71 .1 71.9 76.5 67.9 65.2 63.4 63.7 65.6 67.9 71.6 68.8 68.3 63.9 
72.2 69.2 73.1 69.6 77.2 68.2 62.5 6" 7 64.9 63.7 66.5 70.0 69.7 65.7 64.0 

i -.-----1 
I 

--~-

, 
: 

NFD 1. RPM SOUl) I<::.;.s ru.ts fl. I b!::l.'I ttl.::> bb.;.s bii::.ii:: 6'.664.1 bO.;' 6111.4 tz. Z tu. ;$ b4. I b;J. 1 
( O. RAD/SEC) 10000 68.3 66.7 63.9 65.8 74.9 65.2 62.3 60.8 63.0 63.7 66.3 69.0 66.8 63.3 62.8 ! 

I 
j 

J 

OVERALL SPL 95.6 90.2 92 0 68.5 87.7 82.9 81.7 82.1 82.9 83.9 86.3 87.5 86.6 84.7 81.~ I 
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FULL SCALE DATA REDUCTION PROGRAM PROC. DATE - ~NTH 2 DAY 8 HR. 15.8 
Table 5b. SOUND PRESSURE LEVELS (58. DES. F, 70 PERCENT REL. HUM. DAY) 

~ ANGLES FROM INlET IN DESRE:ES (AND RADIANS) 
~ 10. 30. 40. 50. 60. 70. 80. 80. 100. 110. 120. 130. 140. 150. 160. 
00 FREQ. (0.17)(0.52)(0.70)(0.87)(1 .05)(1.22)(1.40)(1.57)(1.75)(1.82)(2.08)(2.21)(2.44)(2.62)(2.78) 

50 74.4 73.4 ~.1 74.6 75.6 77.6 78.4 78.8 78.1 80.8 81 .1 81.8 82.8 82.8 83.9 
NO !;;G~ 63 76.1 74.4 74 :1 73.4 76.4 77.9 '7S.1 70.9 79.6 80.4 81 . 1 81 .• 82.8 81.9 83.4 

RADIAL 100. FT. 80 76.1 74.6 75.1 75.8 76.8 77.3 77.1 78.1 79.1 80.1 81.3 82.1 83.6 81.6 81. 3 
( 46. M) 100 77.4 76.6 77.4 76.9 78.6 79.6 79.1 78.4 79.6 80.1 80.8 a1.6 82.6 81.1 79.6 

VEHICLE CF6-50 125 79.5 795 79.0 77,5 79.3 76.3 76.3 78.8 79.3 78.3 80.8 81.0 80.8 80.8 78.0 
CONFIG E2LFCi-i 1':;0 (l0.7 77.7 7&':;~ 77.0 76.7 77.2 78.0 78,5 78.5 78.5 80.2 81.2 80.7 80.0 77.5 
LOC SITE IVD 200 80.1 79.6 81.3', 79.8 77.6 77.3 77.1 7;'.6 78.3 78.1 80.1 80.3 80.3 79.8 77.8 
DATE 12-17-78 250 79.2 81.0 82;.0:; 79.7 77.7 77.7 78.5 79.7 80.2 80.2 81.2 81. 2 80.7 79.7 77.2 
RUN 150 FT GND 315 79.0 79.2 80.5:::'78.7 79.2 79.0 79.0 80.0 81.0 82.0 82.5 83.2 82.2 80.5 77.2 

IIDG X05470 400 78.1 80.1 80.6~0.6 79.6 76.9 78.9 80.4 61 . 1 82.4 83.9 84.4 82.4 7S. 1 77.1 
BAR 28.2 HG 500 79.7 81.0 81.7 '81.2 79.5 76.7 78.7 79.5 80.7 82.5 63.7 84.e 82.5 82.2 76.5 

(95166. N/M2) 630 79.5 82.0 82.0 81.3 78.8 77.5 77.5 78.8 78.8 80.5 83.3 83.8 81.8 78.3 76.0 
TAMB 32. DEG f 800 80.9 82.4 82.2 80.2 79.4 77.9 77.2 78.7 78.2 80.7 82.4 82.S 82,4 77.2 76.2 

(273. DEG K) 1000 82.2 81.9 83.4 80.4 79.9 77.9 77.2 77.9 78.4 7S.7 81.4 81.7 79.9 75.4 75.7 
TWET 27 DEG F 1250 88.9 89.7 90.2 88.2 85.9 63.-9 81.2 79.9 60.9 61 . .q .,~.z .,0.' "l . .q 77.8 ".z 

(270. DEG K) 1600 85.2 85.2 84.9 82.9 81.4 78.7 76.S 76.7 78.4 78.9 79.9 80.2 78.4 74.9 73.9 
HACT O. GM/M3 2000 85.9 85.6 87.1 23.1 81 . 1 78.6 76.6 77.4 78.1 80.6 81 .1 81 .1 78.4 73.9 72.8 

(*,*,x",*:I: KG/M3) 2500 97.3 94.5 95.0 89.3 89.8 84.3 80.5 79.8 81.3 82.8 84.5 85.5 83.9 78.0 76.8 
NFA 2042. KPM ..>10U tI~.O ~~.I 6~.O tl/.v tl4. <:: 8\ . 2 77.7 11.5 7g. 1 &4.2 &5.0 er.o--8'''. 1 75.5 13. 1 

( 214. RAe/SEC) 4000 92.1 94.0 92.0 92.9 91.1 90.2 83.1 81.4 82.3 88.5 81.2 88.0 82.5 79.7 76.0 
NFK 2098. RPM 5000 90.4 91.1 85.0 84.1 85.2 82.8 81 .7 78.9 7Sl.Sl 81 . I 84 .1 86.3 81.0 78.2 75.8 

( 220. RAD/SEC) S300 85.0 8S.2 91.4 87.6 88.2 8S.7 78.7 77.7 80.4 78.7 81. 3 83.5 80.2 115.2 74.2 
",ru I. IU"1'1 tlUUU 86.8 87. 5 89.6 87. 2 86.5 84.S 71.0 15.3 17 .8 7sa. I 80.60 QU.6t , .... .~ .... ·U.D 

( O. RAD/SEC) 10000 83.6 85.0 81.2 84.3 80.2 78.3 75.1 75.1 76.6 7Sl.5 81. 3 80.8 76.6 73.1 70.1 

I "., 

I".lVERALL SPL 101.0 100.7 100.7 98.5 97.6 95.8 92.6 Sl2.7 83.5 SH5.4 Sl7.1 87.2 85.2 83.0 91.7 
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FULL SCALE DATA REDUCTION PROGRAM 
Table 5c. 

PROC. DATE - MONTh 2 'JAY 9 ~.' 1;:'.3 
SOUND PRESSURE LEVELS (~9. DEG. f, 70 PERCENT REL. HuM. DAV) 

ANGLES FROM INLET IN DEGREES (AND RADIANS) 

NO EGA 
RADIAL 150. FT. 

( 46. M) 
VEHICLE CF6-30 
eONFIG E2LFCN 

. Loe SITE I VD 

~UN 150 FT GND 

FREa. 
50 
63 
80 

100 
125 
160 
200 
250 
315 

10. 30. 40. 50. 80. 7b~- - 80-:--~9cr:-~-'00: 110. 120.~ 130-:-140. 150. 160. 
( O. 1 7) (0. 52) ( O. 70) (0. 87) ( 1 . 05) ( 1 . 22) (1 . 40) ( 1 . 57) ( 1 . 75) (1 . 92) ( 2 . 09) (2. 27) (2. 44 ) (2. 62) (2. 79) 
75.4 73.9 76.1 rO.4 77.1 78.4 79.1 80.4 80.9 81.6 83.4 84.1 85.4 86.4 88.1 
77.1 75.6 7~ 6 74.~ 77.6 79.1 81.1 8'.6 81.9 82.4 &3.9 85,6 8S.4 85.9 87.4 
78.3 76.8 77 . 1 78.3 78.8 79.6 8, 82.8 82.8 83.1 84.8 85.6 86.8 85.1 86.1 
79.6 78.1 79.4 79.1 81.4 81.6 81.9 82.6 81.6 82.9 84.1 85.t 8S.1 85.1 83.6 
83.3 81.8 81.5 79.5 81.3 81.0 81.0 82.0 82.3 83.0 84.3 84.8 84.3 84.8 81.5 
83.7 81.2 81.2 80.2 81.5 79.5 81.2 8'.7 81.5 82.5 83.7 84.5 84.7 83.7 81.5 
82.8 82.8 83.3 82.6 80.6 80.3 80.3 80.8 81.3 81.1 83.3 83.3 83.6 82.8 81.3 
81.2 62.5 82.7 81.5 80.2 80.2 80.7 81.7 '81.5 81.5 83.2 84.2 83.5 82.5 80.2 
80.5 80.7 82.2 81.2 81.7 81.2 81.2 82.2 82.2 83.7 84.5 85.5 84.0 82.7 79.5 I 

DATE 12-17-78 

ROO "1".0;11"\ ~~"'1 -:t" ~ __ 8~.~ 82~.1.~8...L . .J __ q1"" ,q~." ~~ tI .~~ 9A5.tI 86,83.9_ 81.4 79.9~_~._~ ____ _ ·1"1" 
~ - ~ -_.- -- . --. 8-2". 7~e4--:086~o-- 86.2~·83.5 BAR 28.2 HG 500 81 .7 83.2 84.0 83.0 81.5 80.5 80.7 82.2 80.7 79.2 

(95166. N/M2) 630 81.5 84.8 84.3 83.3 81.3 80.3 79.8 8" 0 81.5 82.3 84.8 85.8 83.6 80.8 79.0 
TAMB 32. DEG F 800 82.2 84.2 84.2 02.7 81.4 80.2 79.7 80.7 80.9 82.4 84.4 85.2 83.2 79.9 78.9 

(273. DEG K) 1000 83.2 83.9 84.9 82.9 81.9 80.7 79.7 80.2 80.7 81.7 83.4 83.9 81.2 78.7 77.4 .-
TWET 27. DEG F 1250 88.2 88.2 87.7 86.7 84.9 83.9 81.4 80.9 81.4 81.7 83.4 84.9 81.4 79.2 77.7 

(270. DEG K) 1600 90.4 91.7 91.7 90.4 88.4 86.9 83.7 82.7 83.2 82.9 84.9 87.4 82.7 80.4 78.7 
HACT O. GM/M3 2000 87.1 86.9 88.9 85.6 83.1 81.6 79.6 79.9 80.6 83.1 83.4 83.4 80.6 77.6 75.6 

(*:0:**** KG/M3) 2500 92.5 91.0 92.3 89.0 86.3 84.0 80.8 8'.0 82.5 84.3 85.3 86.3 82.7 78.5 77.0 
NFA 2289. RPM 3150 97.5 95.0 96.0 94.5 88.5 86.3 82.3 8'.3 82.5 87.3 86. e 6 r . :) 84 . 2 e 1 . 0 77.5 

( 240. RAD/SEC) <1000 94.2 98.8 92.0 93.4 89.7 87.3 84.2 83.7 83.1 8e.5 90.5 88.a 82.0 82.3 77.8 
NFK 2352. RPM 5000 92.0 94.6 87.S 89.4 88.3 87.6 84.7 84.2 83.7 86.6 87.6 90.3 83.6 83.8 78.4 

( 246. RAD/S:::Ci 6300 8(..7 89.4 93,4 90.1 91.0 91.2 85.0 84.0 84.4 85.7 65.0 67.8 83.5 83.5 78.0 
NFD 1. RPM ouuu o~.;.:s 91.7 ~<=.;.:s ~U.~ /:10.' 0'.' au" tn.a ,9.8 86.8 83. 1 8G. 1 /9.7 84.4 74. 1 

( O. RAD/SECll0000 86.2 89.2 84.1 87.7 82,1 84.2 78.0 80.7 78.5 86.4 83.5 86.2 78.2 83.7 72.8 

I eJVERALL SPL 102.5 103.6 102.4 101.3 98.9 98.0 95.4 95.7 95.9 98.1 99.1 99.9 97.5 96.7 95.2 
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I 0 ~C" 30. 40. 50. 60. 70. 80. eo. 100. 110. 120. 130. 140. 1150. 160. 
FREO. (0.17) (0.52) (0.70) (0.87> (1.05) (1.22) (1.40) (1 .~7) (1. 7~) (1 .S2) (2. Ola) (2. 27) (2.44) (2.62) (2.78) 

50 75.9 75.4 77.1 77.4 78.1 79.6 80.1 81 .1 81. 8 83.4 84.8 815.8 87.4 8S.1 90.9 I ~ NO EGA 
63 78.1 77.6 77.4 77.1 79.4 80.4 81.9 82.9 82.9 83.6 815.1 87.1 88.1 88.4 90.6 

RADIAL 150. FT. 80 79.8 78.3 79.1 80.1 81.3 81.8 81.6 '34.6 84. f 815. 1 86.1 87.6 89.1 88.6 89.6 
( 46. M) 10C 81.9 80.4 80.9 81 .1 82.9 83.6 83.6 83.9 83.6 84.9 86.1 87.4 89.1 87.9 86.8 

VEHICLE CF6-50 125 85.0 83.5 83.3 82.0 84.0 83.8 82.15 84.0 84.0 84.8 815.8 87.0 87.0 87.8 84.15 
_ (.dJl;r I G E2LcCN 160 86.0 84.2 83.7 62.0 83.7 82.7 82.7 83.15 83.7 84.2 86.2 86.7 87.2 87.0 84.0 f 

LOC SITE IVD ~OO 8<1.6 84.8 85.3 83.8 82.3 82.8 82.3 82.8 83.1 83.3 8~.6 8~.8 86.3 815.3 83.8 
I 

DATE 12-18-78 250 81.7 83.7 83.7 83.0 82.15 82.7 82.2 83.7 83.15 83.15 84.7 8~.15 815.7 815.0 82.7 

I RUN 150 FT GND ~15 82.0 84.0 85.0 85.0 84.2 83.7 815.2 84.15 84.2 815.0 86.0 87.2 86.0 84.0 82.0 
RDG X05570 400 82.1 84.9 85.9 86.6 85.4 84.1 83.6 84.4 84.9 85.4 8S.g 87.6 86.1 83.S 81.8 
BAR 28.2 HG 500 83.5 80.7 85.5 85.5 84.0 83.0 82.15 83.15 84.0 815.2 87.2 87.2 815.15 82.7 81.2 

~ (95166. N/M2) 630 133.0 86.3 85.A 85.5 84.0 82.5 81. 8 82.8 82.8 84.3 86.15 86.8 8~.O 82.8 81.0 
TAMB 31. DEG F SOO 84.2 85.9 86.4 84.9 84.2 82.4 82.4 82.S 82.7 84.4 815.S 8S.g 84.4 82.4 flO.4 

(273. DEG K) 1000 34.4 85.2 86.7 84.4 83.9 82.7 81.7 82.4 82.4 83.4 815.4 815.7 82.9 80.7 79.2 
T\.IET 27. n!="G F 1250 87.7 87.4 87.7 85.2 84.4 83.9 82.4 81.9 82.S 82.9 84.4 815.4 83.2 eO.7 79.7 I' 

(270. DEG K) 1600 94.4 94.7 94.4 92.7 90.7 89.7 87.2 86.4 88'.2 815.9 87.2 SO.2 815.7 82.2 8!. 2 I 
HACT O. GM/t-13 2C-.)0 88.8 S8.1 90.3 86.G 85.3 83.1 81.S 82.3 82.3 84.1 815. 1 84.8 82.1 79.1 77.6 

II (,.~***", KG/M3) 2500 91,8 91.0 91.8 88.0 87.0 84.8 82.0 82.5 83.5 815.8 8S.0 86.8 83.9 79.e 78.e 

FULL SCALE DATA REDUCTION PROGRAM PROC. DATE - MONTH 2 DAY 8 HR. 115.8 
Table 5d. $0ul';U PRf.;:'SURE LEVELS (158. CEG. F, 70 PERCENT REL. HUI'I. DAY) 

NFA 2476. RPM 3150 104.5 97.2 97.5 95.5 91.0 87.5 B:'J.~ a~-.o 84."5 -ag-.2 90.2 89.0 85.1 80.7 7S.2 Ii ( 259. RAO/SE:Cl 4000 94.1 95.2 89.7 88.6 87.1 84.2 82.4 82.9 84.0 88.15 89.15 88.0 81.~ 79.15 76.8 
NFK 2545. RP~l 5000 97.2 98.3 90.8 91.9 93.2 90.8 89.9 87.g 86.9 88.1 91.6 93.3 86.3 84.2 81. 6 II 

( 266. RAD/SEC) 6300 90.2 91.4 96.8 94.1 94.9 93.9 88.7 84.7 87.1 84.4 87.2 88.7 84.9 80.7 80.7 j 
NFD 1. RpM sooo 91. 5 92.5 94.3 91.6 89.9 88.0 83.481.3 82.3 -&4.0 80.1 84.11i tt1.Ci: 77.2 74.ti 

( O. RAD/SEC) 10000 88.5 90.0 86.~ 89.0 84.7 84.2 80.8 7~.0 7g.15 83.4 8~.0 84.3 78.8 715.8 72.8 ,. 
I! 

~.---

I OVERALL SPL 106.8 104.5 104.0 102.3 10~.3 99.8 97.8 97.4 97.7 99.0 100.6 101.4 99.5 98.4 98.0 
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FULL SCALE DATA REDUCTION PROGRAM 

Table 5e. 
PRoe. DATE - MONTH 2 DAY 9 HR. :5.e 

SOUND PRESSURE LEVELS (59. DEG. F, 7n °ERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 

10. - 30. 40. -OO--:-u-SO.- 70. 80. 90. 100. 110. 120. 130. 140: --ns-(Y~~160 . 
FREQ. (0. 17) (0.52) (0.70) (0.87) (1 . OS) ( 1 .22) ( 1 .40) ( 1 .57) ( 1 .75) ( 1 . 92) (2.09) (2.27) (2.44) (2.62) ~ 2.79 i 

50 77.1 7S.1 77.9 78.4 79.S 81.4 82.4 83.4 84.1 85.6 86.S 88.4 90.S 93.4 95.9 
NO EGA 63 79.6 78.6 78.4 78.1 80.6 81.6 83.4 84.4 84.9 85.4 87.4 89.4 91.6 92.4 94.6 

RADIAL 150. FT. 80 82.1 79.8 80.882.1S:r;-I---S3.3 83.8 86.1 86.1 87.3 88.8 90.3 9-2-:-a Q2.i 93.3 
( 46. M) 100 83.9 81.9 83.4 83.4 84.9 85.1 85.4 96.1 8S.1 87.4 88.4 89.9 92.1 91.S 91.4 

VEHICLE CF6-50 125 86.0 85.3 85.5 64.3 85.5 85.0 85.3 87.0 8S.8 87.5 89.3 90.0 91.0 91.5 86.5 

I 

II 
II CONFIG E2LFCN 160 88.4 !>~ 2 85.9 84.4 85.9 84.9 8S.9 8S.4 86.4 87.9 88.9 1iI0.2 90.9 90.9 87.7 ---j, 

LOC SITE IVD 200 86,8 8/.1 87.1 8S.1 84.8 85.1 84.3 81).S 86·.3 8S.3 88.6 89.3 89.8 89.1 86.8 /1 

DATE 12-18-78 250 82.0 84.2 85.2 85.0 04.7 54.5 84.2 86.7 86.2 86.2 87.7 89.0 89.0 88.0 85.7 ~ 
RUN 150 FT GND ~~~ 82.7 83.7 8~.~ 8~.2 85.7 85.~ 8S.2 86.2 86.2 8~.! 88.0 !!.O 88.~ 8!,~ !4.? JI 

!JRDG . ~05S10 . 84.9 8~.~ r..: 8,.91'\1';.985.0 8S.9 86.S 8S.9 8,' .. 9 a8.::: 3",._ ... 5. _____ ! 
BAR ~tj.~ l"Iu 500 84.5 87.0 87.5 87.2 86.0 85.2 85.5 86.2 86.S 87.2 89.0 88.7 87.1 85.7 84.2 II 

(95166. N/M2) 630 84.3 86.8 87.0 87.0 85.3 84.5 84.3 86.S 85.S 86.3 88.0 88.8 86.8 8S.3 83.8 
TAMB 31. DEG F 800 85.2 87.2 87.9 87.4 85.7 84.9 84.7 84.9 85.7 86.7 88.2 88.9 87.2 84.9 83.7 t 

(?72. DEC, r., '"~,, 91.9 eF;,:", ::7 -:' !,,'-:'" .......... ~4.;' 04.4 84.9 85.4 85.9 87.7 87.7 8S.4 83.4 82.2 :1 
TWET 27. DEG F 1250 B7.4 88.4 69.1 87.4 86.6 86.1 85.9 85.4 8S.6 8S.4 86.6 87.6 85.9 83.4 82,9 ~I 

(270. DEG K) 1600 96.1 97.1 96.6 96.6 95.6 92.1 89.6 89.1 89.1 89.6 90.1 91.6 87.6 85.1 84.4 ~ 
HACT O. GM/M3 2000 91.3 91.8 92.8 91.0 90 0 87.3 86.3 86.8 86.3 87.8 88.n 88.0 86.0 82.5 81.S ~ 

(~**~,.* KO/M3) 2~OO 90.4 90.2 93 2 89.9 89.2 86.4 85.4 815.9 86.9 87.9 88.2 88.4 86.3 81.9 81.2 
NFA 2S94. RPM 3150 9S.9 95.4 95.1 94.1 91.1 87.9 8S.1 85.S 8S.9 90.6 93.6 91.1 85.8 82.1 80.9 I 

(282 RAD/SEC) 4000 94.5 94.S 90.1 88.7 8S.5 84.3 84.0 85.5 85.6 89.8 90.8 88.9 83.3 81.1 78.9 11 
NFK 2771. RPM 5000 97.0 97.4 91.8 91.4 91.8 90.9 91,2 90.7 91.7 93.4 95.4 96.3 90.1 87.S 85.9 I 

II (290. RAD/SECI 6300 92.0 92.0 98.4 94.9 94.5 93.5 90.3 88.S 92.5 90.0 92.6 93.1 89.8 85.0 84.0 , 
NFD f. RPM 8000 91. 7 92. 9 94 . 8 93. 1 90. 9 89. 2 8S. S 815. 2 86, 5 88. 0 89. S 8a. 6 86.2 81. 9 79.5 .1 

( O. RAD/SECJ10000 89.1 ~0.3 87.5 89.4 85.3 85.1 84.2 93.1 84.4 87.8 88.9 87.S 81.6 79.4 76.2 ~ 

'I 
OVERALL SPL 104.4104,7 104.§ 103.6 102.6 101.0 100.0 100.2 101.0102.0103.6104.0102.7101.9102.0 II 
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FULL SCALE DATA REDuen ON PROG RAM 'PROC. DATE - MONTH 2 DA V • HR. 1 •• • ~ 
lI.? Table 5f. ~('II.Ir-'D PRESSURE LEVELS C!59. DEG. F, 70 PERCENT REL. HUM. DAY) ! 
~ ANGLES FROM I NLET I N DEGREES (AND RAD I ANS) ,I 

10. 30. 40. 50. 60. 70. 80. aD. 100. 110. 120. 130. 140. H50. 160. 
FREe. ( O. 1 7) ( n . 52) (0. 70) (0. 87) ( 1 • 05) ( 1 . 22) (1 . 40) ( 1 . ~ 7) (1 • 7~) ( 1 . 92) (2. 09) ( 2 • 27) (2. 44 ) ( 2 . 62) (2. 79 j r 

50 80.9 79.6 81.1 81.9 82.1 84.6 8~.9 87.1 88.4 89.9 92.4 9~.~ 98.9 102.9 106.4 ~ 
NO EGA 63 83.9 82.6 82.6 81.9 84.1 85.1 86.9 88.S 89.4 90.9 93.1 96.1 99.4 102.1 10~.S . 

RADIAL 150. FT. 8(-8£3.8 8<1.3 35 f 85.6 86.8 87.3 87.S 90.3 90.6 92.3 94.3 96.8 100.S 101.S 104.1 --, 
(46. M) 101) :">8.1 86.!? 87.9 87.1 88.1 88.6 89.1 90.4 90.9 92.9 94.6 9S.9 100.4101.1102.1 I: 

VEHICLE CF6-50 12~ 92.0 90.0 90.5 88.5 89.3 89.5 89.8 91.5 92.0 93.8 g~.~ 97.8 99.8 101.3 99.0 ~ 
CONF!G E2LFCN 1~~ o~ 7 el 9 92 2 CC.7 90.9 90.2 90.D 91.4 92.2 93.4 9~.7 97.7 99.9 100.2 97.2 i 

SITE I~D ~OO &6.6 89.3 90.1 89.1 88.S 90.1 90.6 91.1 92. 1 92.6 95.1 97.1 9S.6 OS.1 95.3 i. 
12-18-78 250 85.2 87.0 8B.5 88.5 88.7 89.2 89.5 91.2 91.5 92.5 94.7 96.5 97.0 96.2 93.5 . 

150 FT GND 315 88.0 89.0 91.2 90.5 90.7 90.2 89.7 9'.2 91.7 92.7 94.0 9S.0 9S.2 95.0 92.0 ~ 
X05630 400 90.1 91.1 91.9 92.9 92.1 90.6 90.S 91.9 91.9 92.6 94.9 95.9 96.1 93.9 91.S . 

90.8 91.8 92.8 91.8 89.3 87.S 
95.5 97.7 95.~ 93.2 90.0 88.5 
92.6 93.1 92.3 92.0 88.1 87.1 

.0 84.5 

.4 83.7 

I: 9c.2 9,:1 ·4 89.5 90.6 90.5 91.8 92.8 93.8 91.7 Sl3.0 92.9 87.7 8S.6 84.8 
92 1"1 Sl..!i S8,1) 93.5 94.6 94.3 91. 9 93.1 98.3 93.9 SlS.4 95.2 92.9 87.6 87.4 ~ ~ 

1 tlUUU ~' n.-j--gr,;-g 93"". 0 91. ~ 90.3 88.~ 91.6 93.4 94.9 Sl:5.7 g3.2 90.3 8S.8 83.g 
O. RAD/SEC) 10000 89.6 9C :3 a7 f·8 89.'6 86.0 86.3 85.7 87. I 88.6 91.0 92.6 90.6 86.9 84.1 80.7 

1= 
I 

SPL 107. 7 107. i 108,:3 1 06. 3 1 05 . 6 104. 9 104. 1 i 015 . 0 105.9 106. 6 108.5 109. 0 1 10.0 1 10. 6 1 1 1 . 8 
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FULL ""A,U=: u":': A REuUl; I ION r-rztJGRAM 

Table 59. 
PROC. UAIE - MONTH 2 DAY 9 HR. 15.8 

SOUND PRESSURE LEVELS (59. DEG. F. 70 PERCENT REL. HUM. DAY) 
ANGLES FROM INLET IN DEGREES (AND RADIANS) 

. ,~V. 

(0.17)(0.52)(0.70)(0.87)(1 .05)(1 .22)(t.40)(1.e7)(1.75)(I.~2)(2.09~(2.27)(2.44)(2.S2)(2.79) 
82.9 81.9 83.1 83.9 84.6 86.4 87.6 88.9 90.S 92.S 94.4 97.1 102.4 107.4 111.1 
86.4 84.6 84.9 83.9 86.6 ~7.4 89.1 90.6 9t.4 93.4 9~.9 99.1 103.4 106.S 11!.1 

(95166. N/M2) 030 89.5 93.0 94.5 94.3 93.3 92.0 92.3 92.5 93.0 94.3 96.0 97.3 96.8 95.3 92.8 
TAMB 30. DEG F 800 90.7 93.4 94.7 94.4 93.4 92.4 

(272. DEG K) 1000 AQ ::> g::> <1 Q4 4 <:I::> C! Q:l ;;; 

1"'1:, & .... ~.. _.~,:,. '= ---~'--""'X"--''7'--no~'''''''''-~ar;A'''o",---ctl''A''-"'7--'Q~'li"-"'iCir-,iCi"''' 
Q::>.9 

-- - - -_!f:9' 
(27J. 

HACT O. 

NFA 
( 

NFK 
( 

91. 9 
100.1 

94.4 97.2 95.7 
99. 6 102. 6 100. 1 
~7.5 100 <3 90.3 

b.2 
93.4 
89.4 
92.5 

95.7 94.7 
98.4 97.1 
98.5 96.5 
95.5 93.7 
91.6 91.0 
91.2 91. 6 
93.9 93.8 

92.2 93.2 93.7 94.4 95.9 96.9 96.7 94.2 92.2 
92.2 92.7 93.4 93.7 95.9 
5;;";,2 92.9 93.4 93.7 90.4-

93.4 93.S 1[14.7 93.7 94.4 
95.9 96.4 96.1 97.4 98.9 
96.0 915.3 95.8 96.0 96.5 
92.1 92.1 93.5 95.1 
91.4 91. 9 93.0 96.2 9S.2 93.8 89.7 89.5 85.5 
94.4 94.4 93.9 92.6 93.6 94'.3 90.8 90.2 86.9 
92.1 93.4 96.8 94.9 95.7 94.7' 92.9 89.9 87.4 
8~-:-'- -69-:-4- -V,:-Z--aJZ.-g

u

--v3:-Z--Yl . 5 80. 4 89. 1 83. 7 
O. RAD/SEC)10000 86.1 88.3 85.5 88.1 85.2 85.8 85.9 81.6 ea.6 92.0 92.3 90.6 87.1 88.1 81.4 

OVE~ALL SPL l06.~ 107.4 i09.0 107.7 107.3 106.5 10S.3 107.0 107.8 108.9 110.5 112.0 113.9 115.4 117.0 

~O 
b~ 
~J 

_. 

Q 
S~ 

~L-
i,fJ 

.",... 

" 
I 

itt 
l\) 
Co) 
Co) 

I F- -' 

~_ ..--_--........... .....t t de b· f 
ni 

_ . 

~. 

Ii 

I 

, 
I 
I 

j 

; 
-

~ 
I 

=t 

-~ 



~ 

' .. T,a-~ .. .... .-.::=-...... - ... - .... ------.... ----II!I-IIII!I .. II!!Ii·IIIII!I ••• ···IIi·.··· .. · .. 1qw . -- .. _:;; • #,.;tt. 4E _. • -~~-~~_-'C: --"t Wi - '1__ , 

11 

) 

FULL SCALE DATA REDUCTION PROGRAM 
Table 5h. 

) 

PROC, DATE - MONTH 2 DAY 9 HR, 1~.8 
SOUND PRESSURE LEVELS (~9. DEG. F, 70 PERCENT REL. HUM. DAY) 

~ ANGLES FROM INLET IN DEGREES (AND RADIANS) 
w 10. 30. 40. 50. 60. 70. 80. 80.100.110.120.130.140. lS0. 160. 
~ FREQ. (0. 17) (0.52) (0.70) (0.87) ( 1 . OS) ( 1 . ~2) ( 1 .40) ( 1 . S7) ( 1 .75) ( 1 . Q2) (2.09) (2.27) (2.44) (2.62) (2.79: 

50 84.4 83.1 84.1 85.4 86.~ 88.4 89.1 90.6 81.9 94.4 96.9 100.6 106.4 111.9 l1S.1 
NO EGA 63 88.6 86.9 86.9 85.9 88.6 90.1 91.4 92.4 93.6 ge.9 98.1 102.4 107.4 110.9 114.9 H 

RADIAL 150. FT. 80 91.6 88.3 89.S 89.6 90.S 91.3 91.8 94.8 9~.1 97.1 100.1 103.8 109.1 111.~ 114.3 
(46. M) 100 93.6 91.4 9=2.4 90.9 91.6 92.4 93.4 94.6 9S.1 9S.1 100.4 104.9110.4111.1112.4 I VEHICLE CF6-50 125 95 3 94.3 95.3 92.8 93.3 94.0 94.8 96.0 97.8 99.8 102.3 105.5 110.3 112.5 110.3 

CONFIG E2LFCN 160 91.2 92.9 93.4 92.7 93.9 94.2 95.4 96.7 97.2 99.4 102.2 106.2 109.4 111.4 107.4 

~ 
I ., 
• 

LOC SITE IVD 200 139.6 91.6 93.8 93.6 94.1 94.8 SO.6 86.1- 97.6 99.1'02.3-'-'015."'3108-:-6108.&-'06.3 
DATE 12-18-78 250 21.0 92.5 93.1 94.2 94.0 94.5 94.5 96.5 97.0 98.7 102.0 104.2 107.0 106.5 104.0 'k'& 150 FT GND 315 93.0 93.7- 94.5 94.5 94.0 95.0 95.0 96.2 97.2 99.0 101.2 103.7 105.0 104.2 100.7 

I--;;.:; X05670 400 93.1 95.4 "95.S 95.9 95.9 95.6 9S.1 96.4 97.6 99.1 101.4 103.4 104.1102.1 98.9 """'il 
BAR 28.2 HG 500 90.7 94.2 95.7 96.2 95.2 94.5 94.7 96.2 97.5 98.5 100.S 102.2 102.5 100.2 9b.7 

(95160. N/M2l 63~ ;C.3 94.0 96.0 96.0 94.a 93.8 94.3 95.5 96.0 97.3 99.8 100.8 100.5 98.3 95.0 
TAMB 30. DEB F 800 90.9 94.9 95.4 95 7 95.2 94.2 514.4 9S.4 gS.9 97.2 99.4 99.9 100.2 97.2 g.s.9 

(272. DEG Kl 1000 90.4 93.7 95.4 94.9 95.7 94.4 94.9 ge.9 gS.9 96.7 g8.7 98.4 98.2 9S.2 93.4 
TWET 26. DEG f 1250 90.9 94.4 96.2 95.4 95.7 95.4 95.7 9b.7 96.2 96.4 97.9 98.9 98.4 9S.7 93.9 

(270. DEG Kl 1600 91.9 94.9 98.2 97.2 96.9 96.4 96.4 96.~ 97.7 96.4 97.4 98.2 97.9 9~.2 93.4 
HACT O. GM/M3 2000 94.9 96.9 98.9 98.1 98.4 97.1 96.6 97.t 97.6 98.1 98.9 98.4 97.9 94.4 92.6 

()II"""''' !'G / t"3' 25CO f'l.b !:I9.1 101.3 99.3100.1 98.3 98.6 99.3 SUa.8 100.3 101.1 99.8 98.0 g.s.8 93.6 
NFA 3599. RPM 3150 93.0 9~.8 96.3 96.8 96.5 95.5 95.S 9S.8 96.! 98.S 98.3 9S.5 94.7 92.S 89.8 

( 377. RAD/SECl 4000 92.7 95.0 92.0 92.4 92.2 92.0 514.2 ge.4 ~4.6 97.5 517.5 95.8 92.5 92.3 87.6 
NFK 3703. RPM 5000 93.0 94.9 87.S 89.7 92.5 93.4 96.7 97.7 96.7 96.1 97.4 97.8 93.3 94.0 89.4 

(~!'3!" ~"'D!SEC) 6300 eS.7 90.1 94.1 92.3 94.7 95.1 94.9 96.9 99.6 97.2 97.0 97.8 (14.7 94.7 89.$1 
tlFO- 1. RPM 8000 86.9 90.1 91.2 91~5- 89.8 90.490-;e---92':-T lf4.1I-95.7 !iI::L7 !ilfiI.1:J !ilZ.!iiI Bti.l eti.o 

( O. RAD/;r~l10000 84.0 8e.5 83.9 88.8 84.9 87.7 88.6 90.3 $11.3 93.7 94.~ 96.3 89.0 96.0 83.6 

OV<=:RAL.L.. SPL i 05.9 107. (; 1 ()8 9 108.3 108.5 1 tJd. 1 108.6 109.7 110.5 111.6 113. S 115.7 118.7 120.3 121.3 

:1 

II 

it 
II 

Ii 

~~ Ii 
E ~ 

~ JI ~ ~ I 
; ~ 
: ,I 
~ I 
~ j. 
III ., 
~ I: 

. --....... -....... ~. ""-, .. ---"--- -'---- -"- -... ~ .*. - ,.., ..... 4 



r
""T---' ", ' 

"., 

~-

~ 
Co) 

C11 

~.-~ ... ~ ........ .:..-, 

CD 
o 

-..J 
CL 
(f) 

100. 59 F STD/FF 
CORRECTED 
150 FT RRC 
GROUND NIC 

90 

e 

~70 
(TJ 

" 

-c 

50 

--
CF6-50 CORE NOISE NERSJ~ENENTc 
RDG 544, 3.8 peT THRUST 
CORE/FRN SPEED S444/~65 ~PM 
RNGLE = 10 DE~REES 

~ 

\ 
~ 

\~ 

40 t--t--tl---ll--t I I I ! I I I I I I I I l--t I 1----rJ 

so 80 125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY, liZ 

02/17/79 
2G134-001 

79 GILBERT J 

~ _. ______ ~_ .• > ........ _._~_~)l "'""""---....I. -'. rl*'it •• """--.-'*'---"_.~"""'-" __ .~_~._"--~ .-_ ...... _~ __ ...... _._ ... _ ...... 



r··· 

",,."--< 
\~ 

I 

I 
I 
I 

,.. 

~~ 

~ 
t.J 
O'l 

Q:l 
o 

_J 
(l... 
(f) 

100 '59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

90 

80 

Q:l70 o 
(T1 

'-

o 

50 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 544. 3.8 PCT THRUST 
CORE/FAN SPEED 6444/865 ~PM 
ANGLE = 30 DEGREES 

40 +--+--+---4--+--+I~I~ I I I I I I I I I I I I I I I 

50 80 

0211 7/79 
2G134-001 

125 200 315 500 800 1250 2000 3150 500a 8000 
FREQUENCY. I-lZ 

79 GILBERT J 

* J ~~.~~._ ..... ". ... .... ---....~ __ ._._---....J._~...... ." ...... ~ _> ...... ~_~ ....... __ •. ~._~,_-'- _., _ ..... ~~ ___ ._ .• ~ .•. _ ...... ~.~._ _ .......... _ .. ~ _____ ~~. ____ ~ 



I 
I 

j 

,., 

."~ 
~ 

\1 I l 
:to n 
111 U 
Cl 
"','1- II' 
t,f , \ \ , It \ 

II '7" l\' 
1I1 Q '-. 

" :r '-t' 
1-' '-1'(1 

11 I 'f 11 I 
I' '~. \1' II I 
• 'l \ a 
C.'ll l1(" 

idlll 
.\, lJ I (1 

ILl • (, 

n ''',,'l' c·, 'I 
I.' ... :;. ... 

,t'U I. 

t ' ,t 11 
d' \1) ...... , III 

11 1_ ' 
\l'I.,-'O \-1 

d,(~1C"l:'" 

i \ 'n I'll 

11. 
11 l \ \ \ 
..... L.1Ll 
ellll U , ...... 
," III l,l 

III u 7;" 
\I l1. - , 

(l tIC' 
('I' C,'" 11) n 
lr"l'·4'-', 

l , 

l' 

~ .. 

L' 
(II 

I , \..' 
\\' ( ..... 

(Ill . ld~;l:Hl t', 

f-l 

l' 
II' 

t' 
II' 

l. , 
t.l 
t' 
1\' 

L' 
L\ 
L' 
lr' 

". 
L'LI 
t.' ..,.. (\, u: I -, , 6 
l) 1I1 
I.. '(l 
If) II 

IP 

I" 

.. t, 
\\' 

I.. , 

,I' 

237 

l­
n 
,II 
\) 1 
• I 

\,"l' 
I . I , 

'I 
I' '-l 
, . \' ~ 
,-, . 
\"-Ilo" 
L' ," 



~ 

......... 

."\ ' 

l\) 
Co) 
co 

-\I<"---~{ ~ 

90 59 F STD/FF CFS-50 CORE NOISE MEASUREMENTS 
CORRECTED ROG 544. 3.8 PCT THRUST 
150 FT ARC CORE/FAN SPEED 6444/865 RPM 
GROUND Nrc q~QLE = 50 DEGREES 

j 
I 

8C T 
I 
I 

70 T 

CD 
o 

-.J 
CL 
if 

Q.) 60 o 
(Y) 

........ 

I 

j 
I 

I 
i 

5G t 

I 
40 r 

I 

~ 

30 I I I I I I I I I I I '-I~+I --4-f---+--+--+--4-~-+--i 
5C BC 125 200 3i5 500 800 1250 

FREQUENCY. liZ 
2000 3150 5000 8000 

I. 
i 

~ 1 

I 

i 

H 
1 ! 

I 
j 

I 
~ 
~ 

j 
1 02117/79 

2G134-001 

_~ ... _ •• _ .'.. ""-•. " ................... __ • __ .~ ___ ..-........:. ..• IiL~ .~ ___ •• _ ••• :<.. ~. ___ .......;;..:_:....._ .... _-~. _< _"'". __ -j -----. __ ., .. 

79 GILBERT J •. . _.. J 
_~_._. __ . __ .. ~~_ .. _ ... _ .. ~~". __ o_ 



--y"t-~ .. -\ ~ 

,.. 
t 
r 

~ ..... 

l\:) 

tw 
10 

9°'-59 F STD/FF CF6-50 CORE NOISE MEASUREMENTS I CORRECTED RDG 544. 3.8 PCT THRUST 
150 FT ARC CORE/FAN SPEED 6444/865 ~PM 
GROUND NIC ANGLE = 60 DEGREES 

SO t 
A_~ 

70+~ 
~ 

a:::; 
Cl 

~ t 0~ 

~60 

I 
5C 4-

i 
I 
I 

40 r 
30 L---+---+---t-----t--+-+--+----r---+--!~~ 

50 80 

02/17/79 
2G134-001 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. I-IZ 

79 GILBERT J 

. .. _~ __ ~---'--'-._'--~ , .. " ___ ~ .. _,~ ______ , ........... _______ ,. __ ~. ___ ... ___ . __ ~.~._~ _ ._ ...... _ ... _____ ............. _.__ 'tent * "'* 



~ , 
'. , 

-''''---''-
.\ I 

~ 
.c. 
o 

>- v __ •••• __ •• < WI C - $ J ass. 2 Us • g.as 

00 
o 

-1 
Q. 
U) 

90 

80 

ie 

oos 0 o 
('f) 

'-

50 

40 

30 

59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUNC MTr 

50 eo 

02/17/79 
2G134-001 

CFS-50 CORE NorSE MEASUREMENTS 
RDG 544. 3.8 PCT THRUST 
CORE/FAN SPEED 6444/865 RPM 
ANGLE = 70 DEGREES 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENC f. liZ 

79 GILBERT J 

, __ ......... __ ~---...'- .. ~ _-'a 0liJitW;;--~,,;;, •. -.~---. ,."_.L~.",.""'Hr ~~_~_L· __ ·"_ > ••• ------.-... ---.-~ 



-~ --- --- ---~'" ~ ~-= < '''' .. ~ - .. " ~ 
_., . - --tg I-

1 
a." 
liJ 
a.) 
_J r !).,) Cl 

" 
0 0) 

Ef 
a r-

T~ 
~-] ", T~ ... 

z 1 T ...... 

UJ T. ) '] 
I ('I) 

I:.: a. 125 w a. 
a.: 

~ 
-:J I- u' T~ \..J.',·'U" 
0< ::.1\\) 

T~N wo.~ '-. 
I:.:T"-t 

T~~ f "<t (J) 

.. u vW " CJ:1 1-' u', uJ 

~ 
To~ -'It' 0.:: 

00. c..JCl Oz 
Z ww iXJw 

\\) liJ 0 :::> 
UJ '0. 0 
0::"')(.',-1 /' " o liJ 
0 ,\., 00:: 
L' • Z. l/)LL 
~cr II 

Ll V li. 
l/) u') '-. W lJ) 

I liJ _I 
(D C1 a.: c.") en 
LLOOZ 
uo.'ucr 

0 
0 
N 

If.l 

~ 
N 

li. I 

l.L. '-'Ll 

~ t~ 
....... 00.:: .... ' 
OliJa:L I~ "" 

t-- 1-. Ct.' L") 
(I.' UI--· 0 r- C' 

WLLZ J( '-. I 
LL. 0:: -:J 

---J~ 
r- "l' 

a::oo .--It'" 

0' a lJ) 0.:: ,~ .-
dJ ,-,.-0 C) N c.") 

--_.+ .......... -I ~-.... ~+ .. -,. o l"-l 

0 0 0 '-, 0 0 0 
ell r- (~ , If.l ~ (n 1"-1 

80 . 'ld~; 80 Sit 

241 



tw 
~ 

~ 

r· ,. 

- . ...,--'"'~ 
~ . 

~--

~ 
~ 
~ 

- -~ -....~~-:-.• ....... , WI c -
J S d a 2 2 

80 -----. 
159 F STD/FF CFS-50 CORE NOISE MEASUREMENTS 

CORRECTED ROG 544, 3.8 PCT THRUST 
150 FT ARC COREl FAN SPEED 6444/865 ~PM 

ANGLE = 90 DEGREES t GROUND MIC 

70 ~ 

60 1 
I 

CD 
Cl 

-' 
(L 
(/) 

CD 50 
0 

(Y"') 

"-

I 

40 r 
I 
I 
I 

30 -L 

20 
50 80 

02/17/79 
2G134-001 

125 200 315 SOO 800 125G 2000 3150 5000 8000 
FREQuENCY, '1Z 

79 GILBERT J I 
I 
~ 

j 
",-~_._~.~~.-..._~,! ......... ,,"':' .. L~_.__ __ .. _. __ ~.,_ •. ~ ... _~ "Mt m,.-'':' ___ ~ L_--<"O ___ ... _ ...... _~. _____ .•• _~· •.. __ ._ .• _ .......... ~ ••. ______ ~. __________ ... __ 



-....,...--"-.... ,,) 

f., 

'" 

~~" 

b:I 
~ 
CN 

I 

40 I 
3G t 

I 
I 

CF6-50 CORE NOISE MEASUREMENTS 
ROG 544. 3.8 PCf TH~UST 
CORE/FAN SPEED 5444/865 RPM 
RN~LE = 100 DEGREES 

20 I I I I I I I I l---l---l---l I I I I I I I I I I I 
50 80 125 200 315 500 800 1250 2000 3150 5COO 8COO 

FREQUENCY. I-iZ 

02/17/79 
20134-001 

___ . __ ,_"""--_"~ _____ .. ~ __ ~-~~_..... •. __ . _______ 0________ .. .....~ __ ~u ____ ~ 

79 GILBERT J 



~ 
L 

; 

[I 
·1 
'I 
'I 

--.~,.~" 

........... ~-" 

~ 
~ 
.to 

-~---->v __ ", _ E - J ,ss a 2 a 

90 
59 F STO/FF 
CORRECTED 
150 FT ARC I GRGUND M I C 

80 -i-, 

70~~ 
OJ I 0 

. 

I -1 
CL 
(f: 

Q.)60 a 
('r) ,. 

i 
I 

5C t 
I 
I 

40 t 
I 
I 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 544. 3.8 PCT THRUST 
CORE/FAN SPEED 6444/865 RPM 
ANGLE = 110 DEGREES 

L.J 

~ 

30 I I I l I I---+---+--I--i I I I I I !--t-l I I I 

50 80 125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. liZ 

02/17/79 
2G134-001 

79 GILBERT J 

... ~'~ 
.-"",-,~. ~""",,-- ....... - ......... ~,,-,-~~---~ 

"-'I"~ - .-- ~ J ~ 



~-,.-,-~ . ."~, .. 
I 

~ 

, 

t>:I 
.e. 
U1 

UJ 
,~ 

--' 
CL 
'J~ 

90 
59 F STC/FF 
CORRECTED 
i50 FT ARC i GRCUNC 1'1! r 

80 I 

70 t 
I 
! 

I 

i 

~ 

CF6-5C CORE ~~!~E M~qS~REMENTc 
RDG 544. 3.8 PCT TH~UST 
CORE/FAN SPEED 5444/855 RPM 
ANGLE = 120 DEGREES 

JI'\~. )1l, 

- ~~ z:J 

j 

ex:; 50 T a 
en 
........ 

5C + 
1 

40 1. 

, 
3 0 +---1----1 

50 
~-+--4-~~~I----1~ 

80 125 200 315 

02/17/79 
2G124-001 

I 

i 
I 

~-+--1---I---r--+-~---r--~-+--1-~r--r--+--+I~ 
500 800 1250 2000 3150 5000 8COO 
FREQUENC (. I-fZ 

79 r:!LBERT J 

n 1 • ~._.~_~ .4 



. \ . 

r
···..,-·--.. 

,.. 
k , 

iII....._ .. 

~ 

"'­en 

~o 59 F STO/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

80 

I~"' 
70 T 

~ \ 

~ 
~ 
(f) 

I 
I 

coSO a 
(Y":. 

'" 

i 

5G ..L 
I 

\ 

40 + 
I 

I 

CFS-50 CORE NOISE MEASUREMENTS 
ROG 544. 3.8 PCT THRUST 
CORE/FRN SPEED 6444/865 RPM 
ANGLE = 130 DEGREES 

J-~ 

30 I I I I I I 
SO 80 125 200 

1--1 1 1 1 1 1 I 1 1 1 1 1 1 ,J 
315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. liZ 

02/17/79 
2G134-001 

78 r !LBERT " 

_.~ __ '". __ .... ~~~ .. '"'. .-=.', ____ , ,< __ •. _-...-J. _:!t ._._~._._.. __ ._.~_. ___ .. ~,_~.~_~ 



,. 

r
~'.,.-·-. 

I 

,... 

.... ~-

t.:) 
.I:> 
-1 

~ 
o 

-l 
~ 
(f) 

90 

80 

70 

0050 a 
(Y) 

" 

'Sc 

40 

59 F STD/FF 
CORRECTED 
150 FT RRC 
GROLlNO Mrc 

CF6-50 CORE NOISE MERSUREMENT~ 
RDG 544, 3.8 PCT THRUST 
CORE/FRN SPEED 6444/865 ~PM 
RNGLE = 140 DEGREES 

~ 
L-

30L I I I I f~~~---i---!----i--i----i~ ~~ 
50 80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY, liZ 

02117/79 
2G134-001 79 G! LBERT ... 1 

1 

,~~~. ,_,'. . ..... "~".~_ .... _. __ ~. . _ . ____ .. ~.~._ .. ___ L__ __ 'Sr "n_u ._.~_. ____ ~~." ____ ._ ._~_~ __ .. __ ._4....~_~_ Ai 



., 

f.., 

~ 
.t:­
O':) 

- ~~.,~ ~ s Ja. = 5 • au = "._, a .JKP •• b • 
: 

OJ 
Cl 

-I 
a.... 
cr. 

90 

80 

70 

OJ 60 o 
(Y) 

'-

50 

40 

30 

59 F 5TO/FF 
CORRECTED 
150 FT ARC 
GROUND Mrc 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 544. 3.8 PCT THRUST 
CORE/FAN SPEED 6444/865 RPM 
ANGLE = 150 DEGREE;: 

.~ 
~ V~~ ~ 

+--+--II----l----l----j I J l----i----l 

so 80 125 200 315 

02/17/79 
2G134-001 

500 800 1250 2000 3150 5000 8000 
FREQUENCY HZ 

79 GILBERT J 

.-..~ .. m ttc Ub~ "-~'. 
.. -:.~ •. '. ~ 



,.. 

-,...-- .. -", 
'!.. 

N 
~ 
CD 

-~---, .. -... _« - 3 a tiS • US SW.'b!Wt 0 .... % ••• a ~ 

T" 

so I 59 F STD/FF I CORRECTED 
Ise FT ARC 

eo t CReeNO M! C 

I 
I 
I 

I , 
70 1.. ! 

(lj I 0 

I 
-..i I CL 
(f: I 

~60 t 
('I) I ,. 

j 

50 + 
i 

I 
I 

I 
40 1 

CFS-50 CORE NOISE NEREJRENENTS 
~OG 544. 3.8 PCT THRUET 
CORE/FAN SPEED 6444/ES5 ~PM 
RNGLE = 160 DEGREEi 

~ 

30 j I I I I I I f I I f--+--+~ I I I I t 

"" ...... _.t+" .. :;.' ........ __ .. 

50 80 

02/17/79 
2Gi~4-001 

. _,_._t,' .... ~_. ' 

125 200 315 500 800 1250 2000 3150 5000 BoDe 
FREQUENCY. f-lZ 

79 GILBERT.I 

.. ~ ......... _ ... _~ ____ ...... __ . * -:--;+.. , .. ". ,.~~ "h" t ..... 



,..-. """"-'; r .~' 
, 

,.. 
, 

III.......~--.. _. 

t.) 
t1l 
o 

110, 59 F STD/FF 
CORRECTED 
150 FT ARC 
GRCUND MIC 

100 

or I 
~ - .. -

g:; I 

...J I 
CL 
(f) 

~8C r 
, I 

70 I 

I 

co 

CF6-50 CORE NOISE MERSUREMENTS 
ROG 547. 22.8 PCT THRUST 
CORE/FAN SPEED 8452/2108 RPM 
ANGLE = 10 DEGREEf 

T\ 
/ ~~ 

/ \ ~ \!\ 't!J 

SO I I !--i-+----4 I I I l--i--+--!--i--i----! I l--i_-+--i--i--i--i~ 
5C eo 125 200 315 500 800 1250 2000 3150 5000 eooo 

FREQUENCY. I-lZ 

~ 

1 

! 
j 

1 
02/17/79 1 

~_~.. -"-d. __ ~ •... __ ~~~ __ 2G:3~-OOl _____ ~___~_ __. __ ~G!LBERT -J 0 om J 



,... 

.~ , 

N 
tJI .... 

- ,.,.-- -I.., 

;, 

110 1 59 F STO/FF CF6-50 CORE NO! SE MEAcUREMENTS .----~-~~ 
CORRECTED RDG 547. 22,8 PCT THRUST 
150 FT ARC CORE/FAN SPEED 8452/2108 RPM 

!OO lGRC0ND M I C RNGLE = 3C DEGREES 

rn 

I l\j~~ 90 T 
!D I 
0 I 

i 

~ I 
~80 i 

~' I - I 
I 

I 
j 

I 
70 4-

I 60 T 

I 
I 

50 ~~~~~--;--;--;--;--;--+~-i I I I I I I I I--;--;J 

50 eo 125 20G 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. ~Z 

02/17/79 
2G134-001 79 GILBERT J 

t 11d 'f.!Me .. __ "* de r tr »*. _' Xl 7' ltt,. h:!'_._.. .~~"'----~-. -~ 
ill 



r 

,., 

.. 

\. 

~ 
I:,~ 

~ 

,.---,..,. 

Q.J 
C 

CL 
(J) 

1 iO 59 F STD/FF 
CORRECTED 
15G FT R~C 
GROuNC ;1 = C 

1 OO~ 

9G 

lDeG ~ o 
(T) 

'-

70 -

co -

~ 

CF6-50 CeRE ~OI~E MEASuREMENTS 
~DG 547. 22.e PCT THRUST 
CORE/FRN SPEED 2452/2108 QPM 
RNGLE ~ 40 DEGREES 

~)l'\/,~\ 
~ \ 

so +- I I I I I I--!---l---l--i I I I 1 I 1 I i !~ 
SG eG 125 200 315 500 800 1250 2000 3150 SOGG 8GOO 

02117/79 
2Gl~4-0Gl 

FREOUENC (. I1Z 

_ ~ ....L_~ ____ ~1oE- Cft • hE 

7~ G!LBERT 

Ii 
! 



'''',~\, 

, f 

....... 

t.:) 
C11 
to) 

-, ~"~ -~"-'--~.-..... 

.... - .. - -,~ ..... , Wi c - • 2 S a $& 2 a sq 

r -
~- -

100, 59 F STO/FF CF6-50 CORE NOISE MEAjuREMENT~ 
CORRECTEO RDG 547. 22.8 PCT THRUST 
150 FT ARC CORE/FAN SP[ED 8452/2108 RPM 

90 t GROUND N!C ANGLE = 50 DEGREES 

80 1 
OJ 
o 

-I 
CL 
(f) 

Q.) 70 o 
('rj 

'-

60 

50 

I 
I 

h 

40 L , ""'" '-+-+--+--l--l , '--1--1 , , ,-J 
50 80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. HZ 

i 
02/17/79 
2G134-001 

.. "_ .. ,.~._ .. ~_._. _____ . . ....... _. _______ ~._ .. _. _ . u .. u_.. ___ . ___ J 79 GILBERT J 



~ 

,'. 

1IIr...,. '. 

l\; 
OJ 
~ 

OJ 
0 

-1 

100 i 59 F STD/FF 
CORRECTED 
150 FT ARC 
~ROUND t'1IC 

90 
I 

I 
i 
I 

BO -I-

I 
I 

~70 t 
(1; 

"-
i , 
! 
I 

~o -+-

j 

50 ~ 
! 

40 + I~ 
5C 80 

02117/79 
2C:i24-001 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 547. 22.8 PCT TH UST 
COREIFAN SPEED 8452/2108 RPM 
ANGLE = 60 DEGREES 

\/~ 

~~~--~--+-~--4---~-+--4-~~-r--+-~--~ 

125 200 3i5 500 800 1250 2000 3150 5000 8000 
FREQUENC (. I-iZ 

79r:ILBERT , 

_~_._" ..• _____ ,. ___ ,--,-.~.---........ __ ,~ ... ~_ ... --J ... _____ ~ .. __ ""-~. __ "_. _____ "'-._. __ .• _ • t .. _~_~. ~~..-.. ... -...... ~ ._,_"" ___ ._.~ ___ . ~ .. ~_ ............. ..>. _ ______________ _ 



" . 
r

.,.-·~ 

,... 

........ - .. ~-~-, 

tI:) 
(lI 
(lI 

100, S9 F STO/~~ CFS-5C CORE NOISE MERSUREMENT' 
CORRECTED RDG 547. 22.~ PCT THRUST 
15C FT ARC CORE/FRN SPEED 8452/2102 RPM I GROUND HIC RNGLE 0 70 DEGREEc 

90 • 

i 
ec + \ I ~ 

T.; -- L 
cr--t:.; ~ 

OJ 
0 

-l 
(L 
(f) I 
a:; 70 -l-o ' 

cr. 
....... 

! 

c: fJ -L 

50 + 
i 

40 +--+ I I I ,~--+--t I ! I , ! !. I I I I 1--1 
SO 80 l25 20C 31S SOO 800 1250 2000 3150 5000 8000 

FREQUENCY. foiZ 

02/17/79 
2Gl~4-001 79 GIL B E R T .J 

.... ~~.,,~._-J.... _______ ,~ __ . __ .. ~ __ ~_-'- __ --:.:.:..~""""7"' .t .2.._._ . -~~~:;:;- eb __ .' --"'~----"-~~--------.- .....• -.........-.- .. -. -----. --- - .• -~------,--..... ....-.....--~.------""--



,., 

,... 

. ...,...--. ---;. .... 

l\:) 

U1 
O'l 

OJ 
0 

....J 

i GO 59 F STO/FF 
CORRECTED 
150 FT RRC 
GROL'NS HIC 

i 
gO ..L 

I 
! 

20 i. 

'B ~ 

CF6-50 CORE NorSE MEA0UREMENTS 
ROG 547. 22.B PCT THRUST 
CORE/FRN SPEED 8452/210e RPM 
RNGLE = 80 DEGREES 

A ~r 
l:l--i'H'J ~ ~ , 

0- + (f") 

~70 
(T) 

'-
~ 

60 + 
I 

I 
I 
I 

5G + 
I 
I 

40 I l------l--t----t--t I I I I I I \--+--1 I l------l------l I I 

50 80 125 ~OO 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. f.1Z 

02/17/79 
2G134-001 79 GILBERT J 

~ __ ~~_ .. _._ . __ ..£...---..,..:. ......... 1.1' • b M'b .... -~~-~ .• -



rr· 
r : 

,.., 

ill..- ~ ~_ 

"', ,.....>r> 

lI:) 

tJI 
...J 

OJ 
o 

90 

80 

iG 

~ I 
OJc.;O t o~ 

(1') I 
'. 

c.r: ~ uU , 

40 + 

---z 

59 F 5TO/FF 
CORRECTED 
150 FT RRC 
GROUND Nrc 

s 

CF6-50 CORE NOI5E MEA5UREMENTS 
RDG 547, 22·8 PCT TH~U.:T 
CORE/FAN SPEED 8452/2108 RPM 
RNGLE = 90 DEGREE~ 

S-eJ 

1 
I , 
\ 

l 

I 
! 
I 
1 

30 i 1 1---i---i---i--+-+--i---4--+--+----i---i 1 1 1 1 I I I 1---4 1 !J 
50 80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY,I-IZ 

02/17/79 
2G134-001 

._---------- .-----...-....... ................ -- , .... ~-... ------~.----- ._---

7 9 G-! L B E R T ._1 

.. --~~~-.-----~ 

I 

1 

1 
1 

I 
J 

I 

J 



..,..-.' ..... -. 
~. ; -",,\' 
~~ 

tl 
f 
! 

~ 

, 
',. ~ 

'! 
ri. 

~ 
t1l 
00 

CD 
o 

L 
c. 

90 1 59 F STO/FF 
CORRECTED 
150 FT ARC I GROUND M I C 

I 
I 

-=r 1 
~U • 

70 

i 
CU60 ..f­
a ! 
("I) 

'-
! 
I 

5G -r 

I 
40 t 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 547. 22·8 PCT THRUST 
CORE/FAN SPEED 8452/2108 RPM 
ANGLE = 100 DEGREES 

I 
i 

I 
I 

I 
I 

, 
30 !~---l--+--i t---t I~ ~ 

50 80 

02/17/79 
2G134-001 

125 200 315 500 800 125G 2000 3150 5000 8000 
FREQUENCY. foiZ 

79 GILBERT ,J 

J __ . __ ---..-.t tk ... ,_ .... 

.... 



.H r ··"'·--,< 

,.. 

....... ~ 

~ 
t1I 
10 

OJ 
o 

--l 
CL 
'.r. 

100, 59 F STO/FF 
(ORR~CTEO 
150 FT RRC 
GROL'NC NIC 

90 

CF6-~O CORE NOISE MEA5URENENTt 
ROG 547. 22.~ PCT THRUST 
CORE/FRN SPEED 8452/2108 RPM 
~~GL~ = 110 OEGP.EE~ 

80 ~~cC 

\ 
\ 

~~ t9-

a: 70 o 
f' ,. 

50 

5G -t-

40 +--fl---ll--t I I !--t I I 1---l--+--1---l---l---l--+-~~ --t --! ---l---l--l 
SO 80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. ~z 

02/17/79 
2G134-001 79 GIL e E R T .J 

. ___ . ...-. _____ ._ "_""" .. __ ,.~_~ __ . _._. __ .... _~_. rt. ____ .,_..:..._.~,~,_ ............ ~_..o> _____ _ -------.. ~.~-.-...... --...... -----



r 

~ 

'\ ' 

!),j 

OJ 
o 

- .~-,.,- -~ - j 22& 2 a 

i 00 I 59 F S TO/FF CF6-50 CORE NO I SE MERSUREMENTS 
rORRECTEO ROG 547. 22.3 peT THRUST 

CL. 
o 

I i 50 F T RRC CORE/FRN ::PEEO 8452/2108 RPM 
i GROuND M! C RNGLE = 120 DEGREES 

) 

90 t 
I 

! 

eo t' 

I 
e: I 
~70 T 
'" ! " ' 

so .. 

5C i 

---I 
i 
I' 

~ 

, 

40 +---I 
SO 

f--+---!l--!--!----' t--i--!----'--+--l--!--t--t I I I I !--t----'--t--! 

80 125 200 315 SGO 800 1250 2000 3i5C 5COO 2000 
FREQUENCY, I1Z 

02.117/79 
2G134-001 79 G! LBERT .' 

"~_ ............. ..-..~~ __ . ...-...r# #% t."" _>..-~ __ ~~~_ ..... ~ _ -..-..........._~,_ .. __ ~ ........ ~"-IL"' ____ •• _____ ~ j 



111""""- -T'~" 

~ 

;..) 

en 
I-' 

- -~ ~---',~--.. - _ & iSS u Us SW =_- ... _~ a.!.kl.?" •• e. 

60 + 
i 

50 + 

er6-50 CORE NOISE NERS0REMENTE 
RDG 547. 22·8 PCT THRUST 
CORE/FRN SPEED 84S2/21G8 RPM 
RNGLE = 130 OEGRfEE 

~ 

! 
40 +I~--r-+-~~-+~~- t--I -f---i---+-+-~ I I I I I I I--I---J--j 

so ee 

02/17/79 
2G134-001 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREaUENr:y. ~z 

79 GILBERTJ 

~tnr a • ~La::n",,~---. -'''---",-_~~;;:~~.r~ -----------

, 

'" 

--~~ 



~'r "~,,,--;,\. 

IW 

..... 

t.:l 
m 
t.:l 

cc 
o 

-.J 
(L 
(J) 

100 , 59 F STD/FF 
CORRECTED 
150 FT RRC 
GROUND NIC 

90 
I 
I 
I 

PO 1 

CF6-50 CORE NOISE MEP.SuRENENT~ 
ROG 547. 22.8 PCT THRUST 
CORE/FRN SPEED 8452/2108 ~PM 
RNGLE = 140 DEGREES 

~-'-t:..: 

L..i 

aJ70 
CJ 

(Y") 

........ 

60 

50 

40 L 
so 

I I I I I I--+-+--I---i--+--I---!--I---i--l I I I I 

80 125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. I-lZ 

~ 
.~ 

02/17/79 
2G134-001 79 GILBERT J j 

J 
...~ ... __ .~ .. ~.,_ ........ ~'~_""_ ._ ... ~_"' ___ .. . .... _... ~ __ ~._ .. ~~ .... ... t. _.~~~ __ .~.*~ .. ____ ' _.~ ___ ....... ____ _ 



1 

~ 
1 

1 
I 

. _-"'-' .. _ .... --- .- ------, . I 1 
~. 

f} 
a: 

Tg LJJ 1 
OJ I 
-1 

T~ 0-, 
C) 

/' Tg OJ 

I ~ 
r-.. 

T~ 
1\)) 0 I 

If) , ~ 
1-- l z l:. (Y) 
lJJ 0., 
~ 0.' )J t UJ 0 
a:: I- u.l 0 f -:J ,I,' L1 0 
"':::l .. '" N 

J I a: 0:' C\J 
1 UJ:r "- ON 
'::t:; r- f~ (j! If):r 

U) LJJ N 

llJ .... - "<T lJ.J 

1 (,'UOJa::: "-
0-10. Cl °u 
C:' ow O:z 
Z'I'LJJO 0.) LJJ 

, lJJ ~ 
lJJ N 0. CI C! 
n:: I\J If.1ln OuJ 
a 00:: 
Ll -z Lf)LL 

["-IT'd 
D""Tu. 

T~:2 In ll1 '- LJJ 
I "J -1 

(.!) c., a.: c) T 0) 
U.;~ :::l :z: 
ua:UQ~ 

1° .0 
N 

T LJ 1 

U. T~ 
u. UU 
'-.00:: ..... ' 

t~ Cl .1J a: ~ 
1--1-' 0)0 
cnu .... u ["-0 

iJJ LJ. Z '-. I 
Ll. n:: ::J 

t~ 
["-'<t' 

0::00 ._t ('I, 

0) a l[) a:: ......... \-1 

J) L) .... c..'1 I J CJ 
l.) I'J 

0 Cl 0 U Li U LJ 
01 CU ["- te' 1[1 '<t' ") 

dO I 1 J~;d 0 SI[ 

263 



\. 

.. 

t\:) 
O'l 
.;. 

- " __ ""; .. ~ 3 a ass • • = SW ?stIiItI ~ ~"'~ -~ 

0] 
o 

-1 
c... 

lOG, 59 F STD/FF 
CORRECTED 
i50 FT ARC 
GROuND M!C 

90 

80 

0]70 o 
e>: 

" 

60 

50 

40 
so 80 

02/17/79 
2G134-001 

CF6-50 CORE NOISE MERSUREMENTS 
RDG 547. 22.8 PCT THRUST 
CORE/FRN SPEED 8452/2108 RPM 

NGLE = 160 DEGREE2 

~ 

I I I -+---!--l--l I I I I I I ~--+----t----;--lJ 
12S 200 315 SOD 800 1250 2000 3150 5000 8000 

FREQUENCY. I-Il 

79 GILBERT J 

~ .-~-~.-~-....,-------..... 
. """'~ _ _ ..-..-11 'nt n 

Ii 

. _....iI 



'~.--' ..... 

t'IJ 
en 
Clt 

OJ 
o 

1 i 0 I 59 :- STO/F­
. CORRECTED 

150 FT ARC 
GROUND HIC 

.rJ 

1 
90 1.. 

-l I 
!l.. I './: . 
a::.eo 1-
o I 
0, 
'-

/i 
70 ..L 

50 -+-

',0 .J-..t 
50 80 

02117/79 
2Gi34<)01 

CF5-50 CORE NQI5E MERSuREMENT~ 
RDG 551, 30.8 PCT THRUST 
CORE/FQN SPEED 8686/2250 RP~ 
RNGLE = iO OEGREEf 

~ 
'r:J 

I 
I I 1 I I I I !--;--;--{--;--;--;--; I !--; I 1---1 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. ~z 

79 GIL8ERT J 

j ... _ .. _ ............ ft· l' L·'.~_.~~~~._ -.:=:zs== .. 



____ -r '--' ,.- ~ , 

... 

l\j 

m 
m 

CD 
o 

-' 
(L 

110 I S9 F STO/FF 
CORRECTED 

, 150 FT ARC 
I GR8L1ND M I C 

I 
100+ 

I 
I 

I 
! 
! 
I 

90 i 

I 

UJ 

eD80 o t/ cr; 
...... 

I 

70 I" 

SO I 

CF6-5C CORE NOISE MERSUREMENTS 
RDG 551,30.8 PCT THRUST 
CORE/FRN SPEED 8686/2350 RPM 
PNGLE = 30 DEGREES 

S 0 -+---;--l---!---!--l---!---!---!---! t--+----t--t--+--I---t---tl---! J 
SO 80 125 2~0 315 

02117/79 
2Gl~4-001 

500 800 1250 2000 3150 5000 8000 
FREQUENCY, I-IZ 

79 GILBERT J 

b.... "'-- ._.~, ... ~ ___ ~h ....... __ ••• ____ rob ftC' '* + .~._d _M . _____ •• • ,.~_. _____ .. __ .'._ •. _.~~._ ..... _ .. ~. __ .•.•• __ "'- _ 



,....... 

Iiu...--________ _ 

.. ' 

~ 
al 
pol 

- :~-~ .. -
~ . .2 -iSS. &2 • &.,~,_.x#. _____ 

a::: 
o 

-l 
c.... 
'1) 

'-: -.-~--' 

ilO; 59 F STO/FF CF6-50 CORE NOIS~ MER3~REMENTS 

100 
I 
! 

I 
I 

90 ~ , , 

CORRECTED RDG 551, 30.2 PCT Tr.R~ST 
150 FT RRC CORE/FRN SPEED 8686/2~50 RPM 
GROUND Mrc RNGLE = 40 DEGREE~ 

\r' \ 
'. 
\ 
\ 
'lr, l~ 

u:J eo + o 
("I 

'-

70 

60 1. I 
I 
I , 
I 

I 
SO I I I I I l--i--i--i--i I I----'~--i--i__l__i --i __I--i~ 

SC 80 125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. ~z 

02/17/79 
20134-001 79 GILBERT .J 

_~~ ..... ~. ____ ~" ......... _ ..... __ ~'- ........ _. ___ ....... __ ~,. "-. ____ ~ ,*' _ . .L. •. ~.L.~.~.o-.a.._~~~_._ .... ____ ................. _._ -<'_"'""_. _____ ~,~ ....... __ rti _ 



.... 

',""f""'""'" --:: .. t 

t-,) 
en 
00 

- .Y;;;o" _ E J 222. 2 =2 . = . ..-. S ... K.?"ssU. S", 

c.:. 
0 

1 iO 1 59 F STO/FF 
CORRECTED 
150 FT ARC 
GROuND MIC 

I 

i 00+ 
I 

! 
I 

I 

9S ~ 
I 
i 
I 
I L+ Q-~ 

" 
i 
i 
i 
! 

-r -L 
.J 

i 
cr- t 

I 
I 
I 
I 

SS I 1-+--; 
SO 8e 

0211 7/79 
2Gi34-00i 

CF6-50 CORE NOISE NERSuREM~NTS 
ROG 551. 30.8 PCT THRUST 
CORE/FAN SPEED 8686/2~50 RPM 
RNGLE = 50 DEGREE~ 

t----i ---i----f I l----f ----f----f ---i----f --' -----! --' ----i --; --;----1----i----1--1 
125 200 315 500 800 1250 2000 3150 5000 8000 

fREQUENCY. I-lZ 

79 GILBERT J 

~ __ ~--,' m* -W' -~-.-~~~--~ . - -- .• _-;,; ... -;--..;===>&-'" ...... 



tv 
O'l 
~ 

_<~ _,.~ _ Wi § ass _.--..r- ~.,.....~ ............... _00; ...... ~ .. 

(L 

o 

...J 
(L 

(f: 

100 I 59 F STO/FF 
I CORRECT EO 
I 150 FT ARC 
! GROLlND M I C 

90 -

CF6-S0 CORE NOISE MERS~REMENT~ 
ROG 551, 30.6 peT TH~U T 
CORE/FRN SPEED 2S8S/235G RPM 
qNGLE = 60 OEGREE~ 

PC -L. 
~.~ 
~ 

\ 
\ 
\ 
\ 

t!J 

Q.J 70 T a 
Q' 

'-

SG -

5G - I 

I 
40 'I---l---l---'--!---l---l--!--l---i I I I I I I l---i---i---i--!~ 

SO eo 125 200 315 SOO 800 1250 2000 3150 5000 eooo 
fRECUENCY. ~Z 

02/17/79 
2G134-001 7 9 G r L 8 E. R T .J 

-. -'i 

• __ ~c.~ =1 iF' 7 q:a:~_&2 ------.. ------~ ... ~~-~--~~~--
..... 



,...... 

"""-

.\ " 

t-.:l 
...:J 
o 

- .~-.i,,-

~ < - • usa • 2 • • &.,l .• J .. P .. ______ 

w 
o 

--.l 
C.-
(f) 

100 , 59 F STC/FF 
CORRECTED 
150 FT ARC 

"'ROUND M I C 

gO t 

80 1-

!L70 o 
()-, 

'-

EG -+ 

5G + 
j 

CF6-50 CORE NOISE MEA~uREMENT~ 
ROO 551, 30.8 PCT THRUST 
CORE/FPN SPEED 8686/2350 RPM 
ONGLE = 70 DEGREEs 

1\\1 

I 
I 
I 
I 

i 
I 
I 
I 
I 

40 1 1--1 +--+--+---11--; t--I ~--!----l----l 1 1 1--1--1 1 1----1 ----I--!~ 
SO 80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREOUENCY, I-iZ 

I 

02/17/79 
2GI24-GOI 79 r' I LBERT I 

--,--",--- -~,-~-.-- , , - ---_... ..._---_ ... ,~!-.~~-..... ~- .. ----.---.........---- -



r""" 

.. 

~ ... -.. 

,\ . 

t.:I 
..;j 
I-' 

""'--~f 

~ 
o 

-' 
CL 
(f) 

100, 59 F STD/FF CF6-5G CORE NOI~E MEASUREMENTS 

90 --

80 --

CORRECTED ROG 551, 30.8 PCT T~RUST 
150 FT ARC CORE/FRN SPEED 8686/2350 RPM 
GROuND NIC P'~GLE = 80 DEGREES 

I 

~\I 
" I 

! 
0)70 o I 0! 
....... 

60 

50 

I 

I 
I 

4 a L--i-+-+-i I ! --i--i--i--i--i--i-:----'--I--I--I--I--I--I--I--I--I-J 
50 eo 125 200 315 500 800 1250 2000 3150 5000 eooo 

FREQl'ENCY. I-iZ 

02/17/79 
2Gl~4-001 

~ ___ .......... _ ........ , .. __ '_.'~'M"'-'-" ___ .",,,,,,,,,,,,,,_!a...._ .... _._._~. , ...... , ....... ~~ •. _.'_ ...... --.o,jh eBz' .7$C .... .. 

79 GILBERT J 

1 
1 

__ ,~J 



- .... 1 

I\J 
'I 
~ 

- ,----I'"" -- • ..au _ --~-. ---- - ~-- .,., , ... ~ = .'t' ... r .. · .......... A 

!GG r 59 f STO/FF CF6-50 CORE NOISE MEASUREMENT~ 

~ 

o 

-1 
CL 
If) 

90 

~G 

(Ij 70 o 
( .. ~ 
'-

60 

50 

40 

CORRECTED ROG 551, 30.8 PCT THRUST 
ISO FT RRC CORE/FAN SPEED 8686/2350 PM 
GROUND MIC RNGLE = 90 DEGREEE 

4---+------l!---! --l--l---l---!---l---l---l---l---!---!-; I I I I-+-+--<---I---I---IJ 
SG gO 125 200 315 500 800 1250 2000 3150 5000 8000 

Oi!17/79 
2GI~:-OOl 

FREOUENCY, liZ 

79 r: Il.BEi-n 

... ----...::......-.-~ 'n • Mm._ . "'" - .... -------"~---
.............. 



.... 

.... 

-~ ! 

'" 'I 
CN 

c..:; 
o 

--I 
CL 
U) 

~- "SSE CO!WI. !We -~ ''''''''-p • .p .. r.}"' .. .., ._ 

l. 

100 '59 F STD/FF CF6-50 CORE NOISE NER JREMENTf 
CORRECTED RDG 551. 30.8 PCT T~R~8T 
150 FT I ~ROUND 

90 t 
1 

.~ r I 
Lv I 

I 

[ 

RRC CORE/FRN SP~~D 8686/L~50 RPM 
NIC ANGLE ~ 100 DEGR~E~ 

~ 

0)70 o 1 
I (\~ 

" 

~G 

i 
I 

I 

5G + 
! 

1 

I I I 
40 'SO BC 

02/17/79 
2G134-001 

I 

I-----t I I I ! --!--! --!---i---i --l---i--! ---t----J---i--l--l---i --J-J 
125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. ~Z 

79 GILBERT ~, 

~:-<'''''+ t_ ~_!.~..... /., _____ .L-_~.~.~ __ ........... ______ c_· -------...... 



""'" 

I>' 

.... 

~ 
~ 
~ 

CD 
0 

CL 
(fl 

100 I 59 F STO/FF 
I CORRECTED 

1

150 FT ARC 
GROUND Mrc 

I 

90 t 
I 

80 

CF6-S0 CORE NOISE MEA~uREMENT5 
RDG 551, 30.8 PCT TP.~UST 
CORE/FAN SPEED 8686/235G RPM 
ANGLE = 110 DEGPE~~ 

UJ70 
0 

(T1 

"-

I 
I 

I 

60 f 
I 

I 
I 

50 

, 
I 
j 

40 h 
SO 

t----l---' I---;----l----l----l---'---'----l---'- --'~____!____!___!----l----l-J 
80 

02117/79 
20,.134-001 

125 200 315 500 800 1250 2000 31S0 5000 eooo 
FREQUENCY. liZ 

79 G r L B E R T ,J 

~ __ """' ___ :, __ --J.' ....... :_.L--'----~ ___ ._.&_"". __ .. _ .'-___ .... ...._..___ be Ott y ... ~...._...........~._. ___ . __ .~ . .;;~ ~ ___ ~ ____ . _. __ .. __ , ___ .............. __ ~.~.~-"'"' ___ 

j 
I 

·1 

1 

: I 
l 



_~.J. 

~ 
-.! 
U1 

- .- --.'" 

~ 
0 

-l 
(L 

J 

--

100 , 59 F STOIFF 
CORRECTED 
150 FT ARC 

. r.Rr> '",n 
90 1 c 'uv>'" 

Mrc 

::c ~ 

-uu - ~.~,..-

CF6-50 CORE NOISE MERS0REMENTt 
RDG 551. 30.8 PCT THRU8T 
CORE/FRN SPEED 8686/235 r RPM 
RNGLE = 120 OEGRE~S 

,-~, ......... ,. 

~ 
/'~ 

~70 1 
('/; 

" 

EO 

I 
I 

50 T 
1 

I 
<1 0 -+---l-----l---i -----l-----l----' ---! -----l--' ----! ---i ---i --1--l-----l-----l I I I l-----l--!--!---!.-J 

so 80 12S 200 315 sao 800 1250 2000 3150 5000 8000 
FREQUENCY, ~Z 

02117/79 
2Gl~4-0Gl 79 G! L8E~T '"' 

__ _____ .-... __ .-..-. ....... 1t±rt tiM ttt.. -----.. --.. -. .... : .. --------~-------' 

- -~ 
1 

- -~ 



r 

~ 

I 

-~-.--~ 

~ 
"'I 
Ol 

100, 59 F STD/FF CF6-50 CORE NOISE MEASUREM~NTS 
CORRECTED RDG 551. jO.8 PCT THRUST 

c.:J 
o 

-1 
CL 
<.r. 

90 

cO 

Il) 70 
Cl 

0~ 

'-

60 

so 

150 FT ARC CORE/FAN SPEED 8686/2350 RPM 
GROUND MIC RNGLE = 130 DEGREES 

~-C;~..J 
'~ 

40 1 1 1 1 1--1--1-1--1 1 1--1--1--1-1--1--1 1 1 1 1 ,J 
50 80 125 200 315 580 800 1250 2000 3150 5000 8000 

FREQUENCY. ~Z 

02/17/79 
2G134-001 

79 G r LBERT ,J 

~_ ............. __ ,_~.~<............ .. _ ... ___ ... "'_ ....; ____ -o...-__ ~~. __ .. _.... _ .... __ .. _. __ -,,"~-"-, __ --._,,-_ .... ~' ..... ~, ___ .... ~ .. _., _ ':""_-~.--:~ LO"-~ •• ,_'"' __ ~_. 

I 

1 

1 
1 

~ 



. . 

T ~ 

F~ 
0.' 

To liJ 
/ Ul 

f1 U _J 

1 L1 
\'U t:) 

~J l Cl 0 1 
LJ r .... TO U) 

T \) " 
~o< 

\J 
u. 

~ ... ,...~ T 0~ ld Q 

T- ll- Tg lJj 

(1.: ~ t 1 
-:"(.1l}' T~ ,'1 ;:"'_) \l} 

)~ 
Ll 0.> ,-J TUN l1Jl" 
L f- till" !.J) :1.. 

IU lJJ T ~ . lJJ I- UllJJ 
,'.1<"'1 (1.1 Q; 

TO~ -·n Cl 
0 LJ lJJ 

l 
Oz 

Z lli.lJU lQ)W 
• lJ J :=J 

LJJ C1 Q. 0 
To~ 0::-: 1'1) (,.' ~ 

0 OQ~ 
(..1 .... z T lJ) •. LI-

.-~a· II 
Co to lJ. T u· Ll) Ll.1 , llJ 

I lJJ -' .-
U,1 Ll 0.: C 1 T (Yl 
U.OOZ 
uo::ucr TO 

T~ 
T LJ) 

u. 

ri 
l~ 

u. U(.l 
, (..1 0.' ..... TD U UJ a.: ~ 

FJJ f--f-

r 
0)0 

(1) (.' f-- 0 

\ 
t--o 

LJJ LL Z , I 
d .. o.~ -::J r-- "<:f" 

O::C10 

.. __ 55 
.- ('l) 

m CJ lJ) a:: ,-
I ~.u '~'C:~ NCl 

1 -.- - I- - .~, .'- _ .. -.' + .o. j. -. .. - -----+----. __ .- o·~ 

0 

f 
Ll U (.1 0 U 0 a 

0) Q' r-- t" U) "<:f" 

dO . lJStlO r. / I 

277 



y··r---a .......... 
" . 

~ 

~ 
-.J 
00 

.... w,='.. ass &. 2 US :0 = "."~ a .. 9$ .. au .~ 

(l.) 

o 

-.J 
CL 
c.r. 

IGO. 59 F STD/FF CF6-50 CORE NOI~E MEASUREMENTS 
CORRECTeD RDG 551, 30.8 PCT THRUST 
150 FT ARC COREIFAN SPEED 8686/2350 RP~ 
GROUND Nrc ANGLE = 150 DEGREE~ 

90 

80 

~70 -
('r') 

-...... 

I 
I 

60 ! 

50 1 

40 l---l---l---l----t----t--+--'---l I I I I' I I l---l----t---l-J--l 
SC 80 12~ 200 315 500 800 1250 2000 3150 5000 8GOO 

FREQUENCY, I-lZ 

02/17/79 
LG124-001 78 G! LBERT .J 

.... - ---~---~ .. "" .. -----
• •. • t ' ..IiI 
----' -----t \_....... ~e ' _ .... 



t".. 

.... ! 

~ .... 
cg 

~~~ .. .r~~ ______ ...... ~~ .. ----.... ~ .... a-"""~II""""""II"""""~II~"~ ~-~ .. , CAP.... 4WP ~. ~ >4~,,,,",,,. ",,* .. ~ ......." • .llsa --- .-- --",,- we 

Cl.J 
0 

c:.. 

lOa! 59 F STOfF­
CORRECTED 
150 FT ARC 
GROUND MIC 

90 

80 t 
I 

CFS-50 COR~ NorSE MEASUREMENTS 
ROG 5~i, 30.8 peT T~RU~T 
CORE/F8N SPEED e5eS/2~SC RPM 
a~~~~ ~ :GG DEGREES 

~~\l>l u~ b ~ 

i ~70 t 0 

(Y, 

"-

so ..i. 

50 -,-

4 a I 
so 

I I I I--+----I---.l--l--l---+-+- I I I I I~~---i 

8S 125 200 315 500 800 125C 2000 3150 5COO 8000 
FREQUENCY. fiZ 

0211 7 f79 
2G-l~4-001 79 GILBERT J 

. ................... ~ t ......... ~d.----'-___ --S~ _____ _ 

.... « ....... 



.. 9_ • .. " 

tI:) 

00 
o 

---;<>--.. - - .22£ .esc &s • a"~,, • • g,;., Sa e~ 

120 , 59 F- STO/FF 
CORRECTE.D 
150 FT ARC 
~p'~'~!!: ~!C 

1 10 

15 '~CI-
-i 
0-
fF 

~90 

C' , 

'. 

ec 

7G 

CF6-50 CORE NO!S~ NER~uRENE~Tc 
RDG 557. 36.S PCT THRUST 
CORE/FAN fPEED 8882/2544 RPM 
8NGL~ = 10 DEGREEt 

rn 

6 a 1 1--1--1--1--1 --I I l---l---l--l----'----!--I--I---.J ----1--1 --1--1--1--1--1 

SO 80 125 200 315 500 800 1250 2000 3150 5000 8000 

02/17/79 
2r"'i-:'4-001 

FREQUENCY. I-iZ 

"] 9 GIL B E R T .J 

.L~. __ ~";""" * xc __ .....a.-.... _____ ~...L..~._._-__ .~ __ ............ __ . 

1 

oJ , 



, ' 

... 

N 
oc 
I-' 

---~~ -"' ~. ~ -- -~ ~ "'--- .. ""~ .... ~. ~ ... JIIfI....... --~ -- ~ 

c..., 
c 

.:L 
If 

1101 59 F STDi~F CFS-50 CORE ~O!~E NERSuREMENTc 
CORRECTEC RDG 557. 36.S PCT T~RU~T 
150 FT 8RC CORE/FQN SPEED seS2/2f44 RPM 
GROUNC NrC ANGLE = ~o CEGREE~ 

100--

\ 
90 \ 

t1 

\ 

\ 

.~ 

t:J 

aJeo o 
[. 

'-

70 

60 

5 0 ~----i----i ----i ----i---! --! --i----i--! 
50 80 125 200 ~15 

0:a17/79 
2Gl~4-001 

~-t--t--+--+---+---IH~~J 
500 800 i250 2000 2150 5000 eooo 
FREQUENCY. ~z 

79 GILBERT ,J 

~ __ .... .--.1. rtf "'SI-'P?h*M' "'..!L"-__ '_~'~'M 

-~ 

~ 



~ 

.. 

..... i .... 

... 

tI:) 

co 
tI:) 

CD 
Cl 

(L 
(f' 

- --.~- asa = &s • a = 

110 '59 F STD/FF CF6-50 COR~ NOISE MERSJREMENTS 
CORRECTED RDG 557, 36.5 PCT THRUST 
150 FT RRC CORE/FHN SPEED 88e2/2544 RPM I GRO~NO NIC ANGLE • 40 OEGREE~ 

loot 

90 I 

(DBO a ./ 
(\~ 

..... 

1 

70 + 
I 
i 

I 
I 

60 1.. 

I 

[S-E 

50 I I I I I I 
SO 80 125 200 31S 

0211 7/79 
2G134-00i 

I 

I 
i 

t---J--t--l---l---! ---!---! +---+-~I---!---!J 
500 800 1250 2000 3150 5000 8000 
FREQUENCY, liZ 

79 GI L8E:.RT I 



.---~--

... __ • ______ • ___ K_ 

~ .. -+-->~- ~.--- ----~.-.-~ -.-----

fJ 

/ 
~~ cn .... 

z r: 
LJJ eL 
r: a: 
lJJ Ct: __ . -Q' 

-::)(1) ~ 
UJ =.; LJ) 
a:eL::N 
UJ:l: " r: .... N 

OJ 0': 
UJ f- OJ UJ 
V;'UOJW 
>-teL Ct: 
0 DCl 
Z t.fJuJ W 

'UJD 
LJJ CD CL 
eL::(l'I([)D 
0 lJJ 
U -z 

r--a: II 
o liJ lL. 
lJ)lJ)'-.W 

I UJ -1 
CDc.'JCt:c.'J 
l.J..OOZ 
UCt:Ua: 

u. 
u. UU 
'-.00:::-' 
owa;r: 
1-1-., ([)U __ O 

, Wl.J..Z 

~. l.J..0:: -:::J 
a:: a 'J 

01 CJlJJ 0:: 
,f)U ...... c.'l 

I ---+----.. -- --I 
n 0 

a l.) 0 a 
c. OJ r~ 

80 'ldS 80 Ul 

-~ .. -~-." --~-- .. .--.. · .. ····_·-T 
19 
T~ 
Tg 
T~ 
T~ 
T;; 
Tg 
T~ 
10N 

lJ) J.-

T ~ -
T0 0 
T

OZ 
row 

::J 

0eL:: tO~ 
L0 l.J.. 

TLfj ...... 
Tcn 
TO 

T~ 

t~ 
T~ 

To 
TQJ 
I 

---J~ 
0 a 
(JJ UJ 

283 

~ 

cr 
lJJ 
aJ 
-1 -, 
0 

0) 
....... 

OlO 
r-- 0 
'-. I 
r-- ~ 
~(l. 

'-..-
NG 
ON 

1 
I 
I 
i 

j. 

1 

j 



, ' 

t\) 
(Xl 
.t> 

a.:. 
o 

-.J 
CL 
if) 

---

1 10 1 S9 F S TD/F­
CORRECTED 
150 FT RRC 
GROUND NIC 

iOO+ 

I 

I 
90 t 

i 

I 

~---~-----"....-.... -...... --"'-!l--•• -....- ~-.--------~--

CF6-50 CORE NOISE MEASUREMENTS 
ROG 557. 36.5 PCT THRUST 
CORE/FAN SPEED 8882/2544 RPM 
ANGLE ~ 60 D~GREE~ 

.!~~ CD . .:""' ......... 

\l!J 

QJeo o +/ 
('I 

'-

70 -+-

60 -L 

SO +-+--l--;--;--!---'----!--!---'----!--!--;--I I I I I I I I I--I--!--! 
SO eo 12~ 200 31S 500 BOO 1250 2000 2150 5000 8GOO 

FREQUENCY. foil 

02/17/79 
20.134-001 79 GILBERT I 

~-w __ ...... __ • 

..,..........-

. ___ .. _ .... _._ ~ ______ --=-=-=-----..-1111 
. _.J>.. __ -""-~~ .. " ..... lIIit ... ----------' 



,--, 

"" 

...... -----

t.:l 
00 
C1l 

liD, 59 F STO/FF er6-50 CORE NOISE MER~GREMENTS 

1iJOJ 
! 
! 

, 
I 

90 r 
~ I 

I 

-" L 
~, 

cu2G 1-
o ! 
v. 
'-

i 
I 
! 

, 
70 ...L 

i 
60 -t-

CORRECTED RDG 557. 36.S PCT THRUST 
150 FT RRC CORE/FAN SPEED 8882/2544 RPM 
GRouND NrC ANGLE = ~G OEGREE~ l 

'­-, 
i!] 

SO +1 ---1t--+--1 

50 80 
I 1--+---1----;----1 ----;----;----;--.J ----;----; ----; ----; ----;----;----; ----;----;----; J 

125 200 215 500 eoo 1250 2000 31~G 5000 8000 
fREQUENCY. I1Z 

02/17/79 
ZG134-00 1 79 GILBERT ,J 

.-~--.- ~,. ~.....-~,.~~-.........-~.-~- . ...:.. ~-.----- ..... _.~.---~,.----.---~~ ......... - _. ~n _____ ._ .............. w: • .* j 



',~,,'-:i 

~ 

" 

tIJ 
<Xl 
0'> 

-- ,* =,. _ z 2 .cBS • .2 •• .~._. S..? .. F. •• e. 
i 

Q.J 
C 

---l 
(L 

1 00 I 59 F STD/Ff 
CORRECTEu 
i50 FT 8RC 
GROUND MIC 

9Q 

80 

V' 

0.:.70 a 
(I", 

........ 

so -

5C 

CF6-50 CORE NOrSE MER~UREMENT~ 
ROG 557. 36.S PCT THRUST 
CORE/F8N SPEEO 8882/2544 RPM 
8NGLE = 80 OEGRE~~ 

4 0 +---t----l----l----i----i ---'---j----i----i ---l--l-.-.J ---l- :---l---l---l----i ---l----i----i--l--l---l----l 
SO PO 125 200 315 500 800 1250 2000 2150 5000 8000 

02/17/79 
2C-124-001 

FREOUENCY. ~z 

"'"-_ .. __ .-t~ ~z »,''''_ 

79 r-! LBERT I 

...... _.....c.~_~.~~ . ..-..----.-~-~ ... -..-........-- I...... A 



",' 

~ 
<Xl 
-.l 

•••• -..........- "~ .. ~ ..... -Y - -~ ----

100 . --~--- -- - -~--. -----I 59 F STO/FF CFS-SO CORE NO!~E NER~JRE~ENT~ 
. CORRECTED RDG 5S7. 36.S PCT T~RUST 
1150 FT ARC CORE/FRN SPEED 2ef2/2r:;"1!4 RPM 
I GROUND M! C RNGLE = 90 DEGREE" ~ 

90 1 

80 -!-

/~~~ 
~ 

CL 
0 

-I 
CL 
'f" 

1.. CL70 
0 

n ... 

so --

so 

40 I~--+---i--;~---+--l--l--+---l--!--t I I I I I I~---i---!---i---J 
SO 80 125 200 315 500 800 1250 200C 3150 fOOO 8000 

FREOUENCY. ~Z 

02/i7/72 
2G124-001 

~----..,. .. ¥"* \f 1M: 

79 GIl8ERT I 

---.- ----~---. --=~-., •• - .• ~-. 

~ 
1 

--"---.--~----.~ 



II! 

II.:) 
(Xl 

00 

u.; 
0 

-I 
G... 
(f) 

-

lOG 1 59 F STO/FF 

I CORRECTED 
150 FT ARC I GROUND NIC 

90 + 

.. usa _. ~ -~ ~-----~::. _ ".'f'~."':""'". -GQJUSS., 

----------~--------------------~---------------, 

CFS-50 CORE ~OI~E MEA8UREMENT~ 
RDG 557, 36.5 peT THRUST 
CORE/FRN SPEED 88e2/2544 RPM 
RNGLE ~ 100 DEGRE~~ 

I 
1~~~-m-1:j 

I 
I 'I pr; 1. 

~V I 
L..; I 

-,~~ 

(l)70 
0 T " ,. I 

j 
I 
i 

60 -L 
I 

j 

50 J... 

40 t-;----l 
to 80 125 

OZ/17i79 
2G134-0r:Ji 

I 
I 
I 

t--l---l----;----;-I----;----;----;- !----; I 1 I· ---i----;----i-;J 
200 215 500 800 1250 2000 3150 5000 8000 

FREOUENCY. ~Z 

79 C!IL8ERTJ 

_~._~_._ ..... ct. - .=·r __ ~~~--~-~- .... 



JI"" \. 

... 

~ ... -=~ 

~ 
00 
II) 

- ;--,.~~ .. E - 2 as 2 2 • 

CD 
o 

--.J 
C­
([J 

100 '59 F STO/FF CF6-50 CORE" t-.JOJ~'-E. 11EA5L!RENENT.C: 
CORRECTED RDG 557, 36.5 PCT THRU~T 
150 FT ARC CORE/FRN SPEED 8862/2S44 RPM 
GROUND NIC P.NGLE = 110 DEGREE· 

20 

~~ 
.~ 

-:::c 

CD 70 
<=' 

( 

" 

GG -

50 

4 a I I-;-;-;-;--+-~--!---l---+--I----'--!-~--!--!--! ~ --! --l----l--! --!----I 

50 eo 125 200 315 sao 800 1250 2008 31SC 5000 eOGG 
FREQUt:NCY, ~z 

02/17/79 
.:::G124-001 79 GI!....er::RT J 

~ ........... ~._ ~ _~_~.Ioo........_L..~ __ -...-......~ ....... ""'........t....-."'- ........ ___ ._._, ..... __ ._ ...... ~ __ .......... ____ ~ ..... __ _ 
- teO 'nr" -& .. ,,'+- . -~ 



,', 
i 
j 

<,1 

·1 
1 
'I 
,j 

0 
I 

\' 
-------

tv 
r.o 
o 

--~--. .. .... , *CSP" • -.... -..... ~~-------------IIII!!II! .. II!II-IIII!!I ..... I!II!.,.. ......... --.. ~ .......... ---~ . ~." ~ ......... , ~ .... 4WJWV as· ~ - ,----." ~ 

c.J 
0 

-1 
c..-

100 , 59 F STD/~F 
(,ORRECfED 
150 FT P.RC 

on I GROUND ~!C 

~ ~ T 
I 
! 
I 

BO r 
I 
I 

I 

CF6-Su CORE NOISE MERSUREMENTS 
RDG 557. 36.S peT THRUST 
CORE/FRN SPEED 8882/2544 RPM 
ANGLE = 120 DEGREE~ 

" 

j 
i 

~70 + 
('I") 

'" 

60 -+-

50 

: i 
4 a -l--;---i---i---i--l---i---i---i---'--f--f--f--f---i--f---i---i---i--t--t--f----l---i---i----4 

SO 80 12~ 200 315 500 800 1250 2000 3iSO 5000 8000 
FREQUENCY. HZ 

02117/79 
20.124-001 79 o.ILBERTJ 

J 

1 

, 

\ 

I 
1 

\ 

! 

\ 

_. ___ ~ ___ .~_~ __ ' ~~.............-.. __ ...... L _____ , ____ ~ -.-•• ", -~- --~- • ,,-.-~-,,- -_.', ~=,,,,-~~.........I 



" 

., 
r 

L 

I--
Z I:. 
lJ.J n. 
:c a:. 
lJ.J 
a:. ~--.::r 
-.:J (j) -.::r 
(J.I =.> LJ) 
U;crN 
LU:r'-. 
L I-- ''V 'J 

'X' LJ J 
LJH-- '1' lJJ 
{ , L I ('l . 0:: 
t-1 a. C) 
Cl Cluj 
Z Ll)uJO 

• uJ 
LJJ wlL 0 
n.::n)(f.1(l) 
a 
u -z 

r---a::11 
o Lf) u_ 
If) U> "uJ 

I uJ --' 
tD~, cr co, 
u_OOZ 
ua::ua: 

LJ_ 
lJ._ LJU 
",ocr"', 
CJ LJJ IT: r: 
I-- I-­
(J) u~·o 

LJJ lJ.. Z 
[La:. -:J 

n.::LJO 
en CllfHr. 
I.1)W,--,(.J 

./ 

Ftl 

.. i'!J 
/5',/' 

~~ 

------+--------. -----+--- ----- -----/--- ------
o 0 

o <.,;) 
0) 

:]0 

o 
QJ 

. 'lJS80 c/ 1 

1-
o 
(fl 

o 
l() 

(1) 

o 
o 
N 

291 

-, 

~ 

CL: 
uJ 
CD 
..J 

Cl 

en 
r--

0)0 
r--- CJ 
....... I 
r--- -.::r 
r-""'I (, I 

,,~ 

NC 
o 'J 

1 
\ 
\ 

1 
~ 
1 

I 
! 

1 
I 

1 
1 
j 



~ 
t 
[ 
[ 
I 
t 
l 

I 

!);) 

~ 
N 

_~~ __ ~"",,'-~"'-~"""~~"""~~"""""IIII~~"~"""""""~""'-~ .-~'~' CAP -.,p .. " .... 1I1I ....... ,§ ~ '" £ -us - - _ - ~- - - .. --," .. . 

Q.} 

0 

CL 
r..r 

1 GO ,59 F STO/FF 
: CORRECE.D 

i5C FT ARC 
! "RSt.!NO M I C 

qr T -" 

~o 
j 

-r-, 
j 

CF6-50 CORE NOISE MERS0REMENT~ 
ROG 557. 26.5 PCT THRUST 
CORE/Fq~ SPEED Be~£/2544 RP~ 
RNGLE = 140 DEGREEE 

~~f1~~ ~ ./\ ~~ 
~ y \~ 

a.;. 70 
0 -'-

('I'; 

'-

SO T 

.) + 

4 0 -i--+---I---I---I---I---I---I---I---I---l---l---l---l---l---l---l-J ---!---I~--! ---l--!---I---I 
SO 80 125 200 315 500 ~oo 1250 2000 2150 5000 eooo 

FREQUENCY, I-lZ 

G~!17/79 
2Gl:4-0QL 79 I?!LBE.RT I 

'Will-. _:'::lli!'!b._~.'=m:.;!. ~ •. ----"=~~-~~-.~~~--

.. _ tA 



Ill.. 

-

~ 
tD 
to:) 

u..:. 
c 

e-
If 

·nlJ~~=-~~~-
L.J I 59 F 51D/FF 

I CORRECTED 
: 150 FT R~C I GR~LJN[J HIe 
, , 

JO + 
I 

20 T 

CFS-50 CORE NOI2E j1EC~0REMENT2 
~OG 557. 25.S PCT THRJ~T 
CORE/FAN ~PEED eee2!2 C 44 ~p~ 
QNGLE = 150 DEGREE: 

•. .,...i!L I'~ Lr- t.J . 

21 
'-<n 

L.. 

• 

(C70 ...;-
0 

(r 

'-

ss 

~r 
~J 

4 0 +-+----l--l----!---l---l~___l___;__; 

SO 80 125 200 215 

02/17/79 
201":>4-001 

I , 

t----!~ --I I I I---I---l---l---l---!~-.J 
500 800 1250 2000 3150 5COO eDGe 
FREIJUENCY. liZ 

79 GILBERT J 

. --.... --.... . ... --- .~ ....... 
___ ,~~~""".r<~_ -"-"" __ " _____ ' ..... _,.,.~ __ ~-.... _____ .... - , C'. •• t6t ---""'-~ ..... -- --" 



~ \ 

__ ~ __ "'~r _~>+-

1 f-

~l 
(1 

1 "I 
U (1l 

.Ff L~ --1 

'J 
L,l 

I 
1\' L flj 'I L'1 f'l 

I ~ 
L1 [ T e~ 
LJ' 

p J 
1 
e~ I,·' ~. 

EY 
IJ 

Z ~" I "-, 
LlJ (1, 

11 
~ 

:1:. (1, 
j L~ lJl 

(1,' f- 'i" L"' 
-,.' I."...:.::r' r C' 
\} I -J U 

~ 
."-1 

(j 0: l'J 1 L' II J:l '-. N 
T_:- ''-1, 

'1 
[, J. 

l...'l.lllJ .. ~ 
un- .t'Ul 

J ",,' L' "t" 0. 1 "-
-.(1, c: 

l 
(.1 e' 

C:) ClUJ L~~ 

ZLflUJLl 1 \\., i'.; J 
" LJJ "- , 

1 
-llJ W a. u 1 (.""' 

0.: \ 11 \j~ U:' c· UJ 
0 L'n: 
L' -:z 1 

tJ'll .. 
["'--IT il 

Cl liltl. 1 . v' LJ' '- LJJ 
(J' 

1 tJJ _1 .. , 
; to L:' 0: C:' T ." 
• II- C1 c:.l Z 
L,n'-L'CT 

1 L1 

r lJ 

] "oJ , , 
Il-
II Llel F1 

r L' 
'- C) 0:-, 
UuJll:L fir f-.f- r \\' C'I' L '\ 

\,1 L'~ 0 

~ 
r" I,' 

. LJJ 1l .. :Z '- 1 

~ 
Ll, a: -1 r- 't 

(1: u "I EJ L' ... \1 

0' 0 Ul tr u' 
,-., 

1.1) L. I • ~ l:' ,It' 

4 Ll ,; 

,-' 
L1 L) U ,"l U L' L' 

(" 0.' [- ti' II' '1' 

8U IJ~,JU (; I 

294 



\ .. 
I-
Z :':. 
llJ 0... 
:l.. a: 
llJ 
0.. .. I- t:1 
__ , ~I) r ..... 

<.1: u. ~'J 
W:1.. '­
t: .... (:1 

t..:,")\i 

uJI- ,-U! 
,(' L' e" lIJ 
-. 0.. 0..' 
o LlC 
Zd)uJUJ 

• LlJ L..:l 
lU U' Q. 
cr.""1' v., 0 
c:.' , ... 
t. .. z 

·-0' II 
t.::l \"u. 
LJlu~'-LU 

I uJ_J 
u) Cl u.::C' 
lLOc...'Z 
L' Q:" L\ O' 

L.t. 
lL t.'l.' 
,-00:-' 
Cluj IT T. 
1-1-
t·.' L\ I- U 

lJJ u. Z 
u.n: -, 

o..~ L) C.J 
CT' 0 U) 0..: 
UJL · .... C· 

Fl 

--.. -~-..... ~-..... _+ ... _.-.. ,._-'" -r" 
D 0 ..... ° o 

UJ 

80 'ldS80 c:1 I 

D 
r-

295 

1 

c.:.. 

'-",' 

; 

\ 
I , 
I 

I 



--,----- 1 
i 

" 
f 
1 

~\ 

l .... 

/J D.:' 

Tg UJ 
OJ 

\ T~ 
_1 

(' 

Tg (11 

TU 
1\,;) 

I..D 

T~ f-
Z L r llJ 0.. 

~ L 0..' 
l.J.) 
0..': ..... C'l 
-:~ ,.J f' 1 

Cl 

\j"l ~_' r' N 

u: 0..' C'J 
-, c..1 N llJJ.:' 

L ..... · (L1 U'· J.-

01),' T ~ . w ..... · .~llJ 
II.' L\ 0' lJJ r o~i ...... 0.. a.:: 
a o c.:) tDZ 
Z LO llJ W mlJ.-

'UJO i ~ WlDo.. . 0 
0..: '<T (., L") OllJ 
a \'1) Dn:: 
Ll -z lWlL. 

·~a: II 
UWLJ. TLn LJ. U)" UJ 

I llJ _J ] .-
wGa.::C' T l') 
ILOO :c 
un::ua T L~ 

.Q 

ll'J 

1 u i 

"'J 

ll. T .-
ll .. Llc.. 1 

'00:" .... • 1 0 

! 
owa::L 
f- f-. T (l' Cl Cl 
(1,IU ..... Ll I t-· c..~ 

uJ 11.. :::. '-., I 
I 1.I. a.' "J "I D 

r- '<:j' 

~ 
a.::U< I ·-=-jl-') 

A'A If'.;: -lJ " .-~ 
lJ) L' .-. Cl ,"1 c." 

.---+ c' '-.) 
C' Co 

C'I t. 0 t:l 0 C'l 
(' tV r' tr J) 

8U 'ldSaO 'v I ! 

296 

~. ' 
... 



II"'"' 

i 

~ 
I 
~. 

... 

t.) 

co 
~ 

, __ ,.or ~... 2&0 --_. .. ~~-.. .... • '.,.'*G:"' ..... .... '. j,a 

0: 
0 

c..... 
(f) 

110 129 F STD/FF 
CORRECTED 
i50 FT ARC 
GROUND MIC 

1001 

90 -,-

CF6-SG CORE NOIciE MEASUREMENT~ 
RDG 561, 45.5 peT THRL';:T 
CORE/FRN SPEED 9106/2770 RPM 
PNGL.E ~ 40 OEGREE~ 

'\--ff\ 
\ 
~ " 

" 

'. 
C 

-, 
I 

coeo 
0 t 
c>; 
'-

70 -t-

60 -r-

SO I I I I I I f---l-+----'---!--i---'---l--l---i--i I I---l----i---'--i 

SO eo 125 200 315 500 800 1250 2000 3150 5000 8000 

02/17/79 
LJ124-001 

FREQUENC). ~l 

79 GILBERT 

...... ....-. Cst * ," _ ..... -......... - ........... ----~-.---..~ ..... -

I ..... 

._:-d 



" f 

J 

(, ", 
t-
z: L 

I
, ~~ ~, 
uJ 
a::f-C' 
-:; \,I.l C ..... 

: \',1 :.' r ..... 
I (l 0:' ~'-1 
(w:r'­
i r. t-•. (L 

1,1 .. J.' 

I uJ f-.• - uJ 
'.,"' L1 OlLJJ 
-~ a. a:: 
o DC,' 
Z U' LJJ UJ 

'lllO 
LiJU1Q 
a:: <:r li: c..) 
o U\ 
t-' 'z .-a: \1 

ClWLJ. 
LfJlJ' ..... LJJ 

I LJJ_i 
U)e'1l:':C 
ll-OOZ 
Ll a:: u a' 

ll-
Li. U l. , 
'-.00::", 
o UJa: L 
f-'I­
(f'1LlI-U 

lJJ u. Z 
lL. a.:: ~ 

0:::00 
0' 0 Lf) 0:: 
J) L."l .- c:~ 

"._"-- -"'·-"1 

298 

o 
o 

£J 

c..' Cl 
C n 

8U . ldSdO .::/1 

... 

L' 
l: 

T f-
Q' 
ul 1 \.~ 0..) 

l.' -, T t, 
fl) L: I 

j 

1 g r' J , 
\"" , 1 L' If' 

T~ l 
T:~ l 
TC'1 

L.' 
~. D 

I N 

T Cl l.J N 1 ,~~' 
r~ • 

T Cl ~~ 

1 
Uz: 1 (l) ~_~ 

1 0 C? LiJ Tou:: 
I 

l1~ u. 

1 U) 
.~ T t'l I 

• 1 
1 0 

i 

TO ('-1 

TLJ 
1 :~ 
T TO C') L' t'l.. 

C' .... L' 

Tu 
'-. I 
~ ..... '"'J' . ~ , 

T" 
.......... ~i 

~t..' 
0,'-1 

Co 
,J) 



~ -,-

11 
-; 

t.:: 
~ 
~ 

z. a .US - "-~-
"-~-~~"i,"~ ~ 

..,-------------- ~---"- -
110 . S9 F 5 TO/FF 

CORRECTED 
150 FT RRC 1 GROUND M!~ 

100 

I 
1 

U6-50 CORE: Nor::E Mf~'-(lp:::M:~r!._ 
ROG 561. 45. c. peT T~r::i::~ T 
CORE/~q~ SPEED 910E/~77C pp~ 

PNGLE = 60 OEGREE~ 

__ -" ....... ~ ..... _ or _c_ 

I 
i 

CD ~G I 
o I 

\~/'~ 
~ , 

G 

I 

~ I 
QjpG + 
0- I 
(I') 

" 
! 
I 
1 
I 
I 
1 
! 

70 T 

i 
I 

60 -L 
I 
! 

~ 

s 0 .i---,--!--!--!--!~~--!--.-J--! ---t---t--!~ I I I--! I I--!~--'---J--l 
SO Be 12 c 200 ~15 SOO 800 1250 2000 3150 5000 ~coc 

02/17/73 
2G134-001 

F REOliENC (. ~z 

<, •• __ ~", ........ _.t-'< 
__ ._~~ ~.&.:\owo. __ "" ------._-----

79 GILBERT J 

---------~~ -~.-.---

~ 

l 
I 

I 
! 

1 , 
1 , 

i-...-.. 



,- ,------- '--~ -~--' -~--.------------

------";,---~. ---~-~-- .. ------~-------- ---_ ... _"' -. --~ --"--,- "'- '1 ..... 

,-F J 
0: 

1 c..J 
LJ, 

$' 0.1 
.,8/ c..J ..J TU 

, W c.: 

1 L! 0, 
0 r _. 

T~ 
t •• ) 1 0 

1-' 
lI, 

Z 1:: T :;; 
Ld a. 
~ CL" T8 w 
a::: ..... o 
::.J '·.1 r- 1 a 

J) .-=> r- f'\J 

a:O:N 1 ~N li.J:J.: ...... 
:c ...... ill 

T~~ I c... ,I 

lIJ ..... • -liJ 
t-.' UOlliJ ToG --a.. cr 
0 Ol.J TO Z 
Zl.!JLJJW ro LtJ 

• LJJ 0 :...; 
li J I.J) a. T 0 10:: '<:TV.' a aliJ 

10 r- t.'" a: 
L • :z: T Lf ~ 

.-.rr II 
o (f) u_ Tw . Lfi Lf) ...... LJJ , W.-J .~ 

tDc.Jo::O T ('IJ 
LJ_ 00 Z 

ILlo::urr To 
T~ 
TlJ) 

LJ_ t~ LJ_ UU 
, ....... 0 0::--

U LJJ a::c ............ To.) OJ C) 

u-'u ..... 0 r-o 
LJJ LL Z '. , 

l.1_ a:.: -oJ 

J~' 
r- '<:T 

0::00 ..... (>, 

0) 0 Lf) Cl: ........ ~ 
JJLI ....... c.:l 1,'-' e, 
-.- ---+---- ___ I--_~_ ... --+-.- -,-0> -+ ,-, --1---' -

o,,~ 

C' L'l 
Cl t) ° c.."' ° 0 

r I tu to U) 

3U 'ldS80 c.1 1 

300 



~, 

:z ~~ 
UJ a. 
r.: 0. 
l,j 
CL:f-C 
":." :.) e-

'::le­
u: a:- C~ 
lJJ~: , 
:c f- c.I' 

'-' 
uJ;-' .- LU 
,J,'L10)uJ 
~'CL 0.:: 
o DC. 
Z UJ lIJll i 

'WO 
lJJ ill CL. 
U::...-(f)O 
<::) O.J 
~U "2' 
I .-0.:" 
latDLL Ill) ill ',lJ.J 
I I LtJ ..J 
,{DO CL:: 0 
'lL.ODZ 
~uo::ua-

u. 
lL. UU 
'-.00:: ~I 
o llJ a: l:: 
f- f-' 
(f'LJI-- 0 

llJLLZ 
1l.0:: -,J 

0::00 
0' 0 ill 0:: 
Lf) LI"- L) 

£J 
/' 

( 

------I .... -----+ ---·--··-'-t-~-.. 
o 
o u 

('J 
o 
CL 

o 
r-'" 

8U 'ldSClO SI 

(') 
UJ 

, ... 

U 
ill 

301 

., 

......... -
Ne', 
0'''-1 



1 
i 
i 

[---~~.- -.~~ 
oe ---.t~ _. ___ .,._~ _____ <_.'" _~_ •. ~ ___ ~_ . ....,.. ______ • , __ ~ ,r_ ..-= ___ ~~"T--'_~ . -~, '"l' ~. 

f) 0: 
To UJ 

10 
Cl.1 

f1 
T~ 

.-J 

fJ 
c.: 

T ~"' c' l 
'''' \ TO 1 lJ) 

i 
I 

T~ \., 1 
i 1--

T'~ I 'Z :r:.. '"f Ill.! (L :r:.. c: 

V lU 
10:::1- 0 

C) 

=HI.'r- Q 

I v) ~r" 
N 

a::O:::N 

f
ON w:r: ...... 

Ll-tO lJ? -r' 
<..., )J 

N-
LU .... ~-< uJ I ..... • 
V) (..J OJlsJ T ~ -.a. 0: 0<.; 
a C1 ~) lOZ 1 :z.U,lLJJUJ OJ liJ 

• WO ~ 

\ 

liJ ill a... T (3 
0::: q (fJ a 1 a liJ 
a cr, '00::: 
U -z. TlJ)w.. 

·~a: II 
CHD lL. 

T~ Lf) lJ) ...... LJJ 
J f W-.J ,.. 

CDOa::C) i 
ll) 

1 lJ_OOZ 
ua::ua: T L· 

; 

t~ 
, 

Ln 

TN ~ .. 
Lt... 
lL. UU 

T ..... 00:::.--· 
o UJa::c 
.... 1- TO me' 
IJ.JUI-c..J 

OJ r", c. 
LJJlL. Z T 

...... I 
L1 ~ 0.:: ::J r-'<t 

0:::00 .... -4 (I) 

0' 0 If) a:: ILl ...... ~~ 
If) G ..... c:.- ue J".J ~l 

-----+ ~-~~. ~ --+. 0 '\J 

0 
0 0 0 <...' C) <...' C) 

OJ OJ r- (11 ,n '<T 

80 'lJSdO c: / T 

~02 

-",,-~.,. "'~,'., """'11,:. II; 



• 

.. , 
; 

r~o-~-~~-"- "' .......... -, ~ . -
----~ "- ,..---. .. "--

T I--

F! 
a::: I 

T23 
lJ.J 
en 

T~ 
-j -~ 1 ~~ 

~ 
, 
I Tg OJ 
I 

r-- j 

I'J 
T~ I 

J 
T~ 

1 
1 11-· 

:L T'~ t 
"Z 

('I) lLJ c.. 
:!: Q: 

T23 lJJ 
a::: I- '0') -.J 'J) C' .... 

T~ -:.; r 0 

u. 1.1." C.J 

lON uJ J..~ "-
1:. I- (1) 'J-' In J..-

Cluj 
T~ . UJI- -uJ 

(rJ U 0) 0::: 

Tot; -'CL c::; 

I 
0 OUl 

TOZ 
Z Lf) uJO row i -LJJ :=, 'u.' lD CL, a loG ,a:::~(n~ 

oW a T 0:: :u ... z lfJ Ll • ....... a: II 
Ou.;,!L 

l~ lJ) lJ ... , L..! 
I uJ -' 

'(000::0 T 1"'1) u_ooz 
,u a::: U Q' 

t~ 
ll. t~ 

IlL UU 
'.0 et: ...... 

'owa::!: 
CI 11--1-' 
0.. OlD 

" 

(/Ho.) I- 0 [ .... 0 , 
UJlJ...Z 

" I 

~ 
lLO::: ':J ....... ~ 

0:::0(1 
0 .- 0') 

OlOlnCl: 
Lf) " .~ iJ')U·~O NO -----_ .. ------- -.~ ~- I - . ,,-"_ .. -t _ .. f· I 0'.'-1 

0 
0 Cl C C' 0 0 0 r Q r' W Lf) ~ 

ao . lJSaO S/' 

303 



1 

~ 

!j' u 
II 

l, ' l1' 
L' l·1 leI 
\\ ' 

1-1 
l' ," 

r~!1 
t. ' 

1 L' 

i II' 

1 l' 

\f 
II' 

-- ~ , 
." 1,\ l1 ,- 1\ I L' 

B 

~ ~ \ \ ,. \ L' 
I. 't· I to' 

'I' ''-' 
~ U ,\1 fl 

I IJ , .1 "- ~l L \ r'l 

T. ~ \1' 
, (I' 

I. ',I I 1 
,'I J 

u I ~~ , .. LI j 
! 'I • 'It' t. 't' \ II 1 I L\~~ -.u v' 

e.' L1UI 
f\1 

\..' .'-, 
\\ \ \~ I :. ... 11'Illl.l I • III 

.. 1I1'UI.,1 1;1 I 1,,1 

II 'f \., \. 4 

~tl 
L \ IJ I 

c.' I t.'U 
l, • ": I I f \ ~ I 

• 'I.I .I 

f~ l \ ll' II I '~'''''t,~ 1,'. J 
u '\. l U. L'~ 1 \ 
I' LH:,'~-
L \ U l.' 11 

t) ; I l' l ' 

1 '", 

f~: I I' ' 

1 

,'\l 

1\ 
II \ ' \ \ 

tIl I '-. l )11 • 
l \ ., III :!' I ' 
1-. 1.1 

I ,\ ' . '\ 
\ I .. l. \ ~ I ~ \) \ \ 

I,ll, .~ 

" u 
11) I '1 

11 I \ ~ \ .,' 
\-n ~ , \1\ l\ 

I 
'. 

III \ ~ \.. . , .'\ 

\ ' , 
\ I I ' 

I \ I. l \ \ \ I ' \ \ 

" 
'I' I, ' ,,' 

JU . l.j~, Jll ' I I 

'i"r '.' .. 



l 
-,J 

~~" .. ~ .. ~- ~ 

----.~~- .. --- t g 1--

.J: 
0:-
w 
((') 

1 ~ 
-1 

,,- 0 
fJ Tg 
~ 

OJ 

T55 
r .... 

" , tf r I-
LJ) 

Z y~ 
,-

LlJ 0. 
("I) 

I:. 0'- 0 IJJ 
0.'1- U 0 
":..1 (1,1 r ..... 

f:N t' J:':.J C' 
a:a:l'\l 
LlJ J.: , 
1:. 1-. tt ' J 

t~: Cluj 
uJ ... ··- llJ 
lJ. L O)a: 
.... ,0. 0 °u a Ll llJ Oz 
Zu,uJD T()J~ 

• LlJ 

1 
lJJLi.lCLO lofj 0..: <q" ()) N 
0 _ Cl U;' 

CJ -z lJj u_ 
4 .~Q: ,I 

o lO ll_ llf.l lJ)U"lIJ 
I uJ _J .-
tDC)o..~O 1 [l) 

1I. LJ a Z 
uo.::ua:: To 

T~ 

: 
T l;~ 

ll_ T~ 
LL ULl 
"'-uo.:: .... · Tu o LJJ a: I:. 
~I-' TLD OJ '-' 
UJUI-Ll 

\ 
r-o 

uJl.l..Z , I 
ll. U;' "":) T r- "" 

a::ClO I ,u ,-r-
0' a If) 0:: ,f) 

,.-< 
LJ) U ~ c.') (''\Ie) 

0 '\I 

0 0 
0 l.' 0 D 0 0 

m Q) r- (1' t1) 

80 . ldSau Ul 

305 

,. 'Jt'· * 



+ ¥ • ...... -' 

-~ ._--- --- - . :"" -. -, .... ----" .... _- ,"~-- .. ~~ T .... 

JJ 
a: 

1 
LJJ 

" a1 
Cl _1 

r U" 
0.. c:.; 

L' 0) 
0 r, 

T~ 
:1 

JJ r ..... 
U 

Z L 

,-

LJJ a... 
") 

L a:: 1 Cl 
D 

LJJ 
0,:: .... 0 
-..), ) r-

F~' 
1 ~ 

V)=.;r-
cr.o.::N 
w~:, 

TON 
1:: .... tLl j 

U'l· 

e- UJ 
1 ~~ -

I uJ .... ··- W 
(f) Ll OJ 0,:: T 

'>-

-.(L c.:J 
°u 

a DUJ ~~ 
ZLf.lWO 1 

• l1J 
:::.J 

UJ Lf) Q. (.) 
T (3 

j 

0.::'" U) (1) 

ClLlJ 

a .-< 
. ° Q:' 

1 

u -z 
1 U.' u. 

-Q; II 
Cl to u_ 1 U) 

U1U)'-..LJJ 
I W...J 

.-
wda::O r u. 0 a Z 
ua::ucr L' 

0 

~J 
N 

Vo' 
L'J 

U. 

.-. 

u_ uLl 
'..00:-' 

\ o LLJ a: L t~ ........... 
0) L"' 

CfJu .... O 

[.~ C' 

UJ u.. Z 

'-. I 

[La::: :-.J 

r--..r 

a::uo I ~~ 
.1(''1) 

moV)O:: 

'-.'-

V)w -c.'.l 

l'-l L" 

-~------' 
. ,,··1 .... _ .... , -_·t- I 

u " 
L' c."" .- '-' L 0 L' ° D 

C' 0.' 
r_ u.l u· 

~HJ 
. lJc.;80 2/' 

306 

I 
II J 

), "~;'- 'j,' " 



\ .. 

llJ 

L 
0. 
Ll. 

Q.' f- ~ 

~J ( 'r .... 
I .~ =--' e ...... 
Ll (l ,-,J 

lIJJ.' 
:!:.~ Cl' u 

. i lIJ 
,. J 1-•.• ~ LJ J 
, 't.) (1) a: 
~I 0. C1 
C c.J LU 
2' u) II J Ll 

• t~J 
llJLJ)(lO 
Cl.:' ..q- ,1.1 -.:t 
a .< 

U "2: 
··~u .• 1 

c...) d) II. 
InLJ1'llJ 

I llJ_J 
::1 Ll a.:: (~ 

L. L"1 c..., 'Z 
(1Q.:U(I" 

L' 
c.) 

£j 

~J 

FJ 

c 
C\ 

C1 
r ... 

dO ·ld~\:.HJ '2/ 1 

iCO 4 '\fill "'I 

C) 
Ul 

U 
If) 

T 
1 c· 

D 

l'L) 
Q) 

"/'0 
L"1 

1 t; 
1 (..,1 

li. 

It)) 
19 
-;'0 

J N 

I ON 
• LJ. ::I: 

c>J 

307 

. 1 



It" 

(I,' 

r 
Z L 
liJ 0.. 
:l: ll: 
lJ J 
a.::rU 
-')(1'(-" 

--)[ , 
u: 0.: l'J 
liJ:l:'­
:r:~U111 

C'UJ 
U J ...... ,~UJ 

tl,l L' 0' a..~ 
--.0.. C 
o c..1U.J 
Z ,1' UJ Cl 

, U.J 
liJU)o..U 
a.:: ... ",' U) a ,~ 

u -z 
. ~ u.. II 

L'lOU. 
If.l,l' '" li J 

I UJ-' 
til L," u:: Cl 
Il_OOZ 
Ll u:: u cr 

LL 
u_ uu 
~,o Q.'-. 
OUJa;L 
r'r' 
(/'L'I- Cl 

UJU.7 
i.1. 0..' -, 

a:.U') 
0) 0 U Ill': 
,.1) L' ,- Ll 

fJ 

____ -0- ----~.___T--<---- ... ------r---.-~-~ --------+-
Cl C' 

Cl 

308 

L' LJ 
mI.) 

dU • lJSdO ';'/' 

Ll 
r-

1, Cl 

Cl 

TLI 
O..l 

Tg 
l' u 

If' 

o 
Lt' 

U 
Ul 

"J 

.,.-

L 

" r, 

ll1L~ 

1'~C'\ 

'-. I 
{ ...... "'tJ 
I ~'" \ 'I 

,-, . 
,,(.' 

c.. l' " 

a 

j 



~.~-.---- ---- --.--~ --~ -_.- ---~~.~'-*"""----~--__ ~*_+4~""''''''''''_''''''-~,0-~~'''''',,..;',-... ___ q,,"' ...... "" ...... ,,"5.-_""'l1li'_""111,_. 

1 
I 

1 

1 t-

tl n: . , Tg (jJ 
0..1 

FJ 
T~ 

_J 

fJ 
c..:, 

r Cf) 

r~ 
L"" r'" U 
11) 

J 
, 1 , 1 '-' 
l- i u' 
z ~ .. 

1J 
T ;,~ 

lIJ (i.. 

E. 0: 1 L1 lIJ 

10.. .... L..' 
0 

-l t ... fJ TO , -,.1( ..... l" 
IU 

~" ~ lON lIJ:I: "-
LI-(!l, 

tiJ 
u~ :r 

\..) uJ T ~ . LJJ I- .~ I.JJ I"ll. 1 e" cr. 1 0;:; -I G.. ~\ 
c.~ LlI.JJ []" Oz 
Z Lj lIJ Cl T (t1 ~ I . UJ 
UJLJ1a..O T l-' 10..' '1' l' 'll' ClI.JJ 
C· " Clo::: 
L' • Z T LJiu... 

··~U: II 
IL>U'LJ. l~ ll.' lJ' " LJJ 

I 111_J 
U.' t.:.' a.' C' r T ll' 

11I- OOZ U (l;'UU' 

t~ i LJ' 
l J 

u_ 
LJ • uu jJ ...... Cl 0:-' 
OuJcrl:. 9i t) 
1-.1-- LJ..1 (1) C' 
(I,' L 11- C) c..' /: LU LJ_ Z 

t~: 
'-. I 

U_ n:: ':.l r- «:r 
n::OCl "-l'.) 

0' a lJ) a: ........ ... 004 

lfJ LI,~ C) ('-1 C' 
-+---- 0' -J 

Cl L; 
D C1 D c> 0 0 

OJ tD r- (L' If) 

8U • 'ldS80 C:/' 

309 



.~ •. _r __ ,. ,,",." .. 'r_ 

T I-
0.. 

FJ 
1 

<j J 
D o..l 
0 _J 

\J 1 
G 
It \ ...: 

T L' ('1 
C1 r • 

• .fJ 1 L1 
LJ' 

J U 
vel 

1-' .... 
Z l:: 1'1 uJ U. 
L u: L1 
UJ 

L' Cl:: I- 'e' 

T~ ":J Ce' "~ 
J-:JI-J 

JON u:o..' (' 
l.JJ~:' 

, ,lI :1' L I- 'l' I ~~ . U llo.Jl 

LJJ I- u lJJ 
". ..~ ... u.'L'OllJJ 
I Cl e' -'0. ~ 

L· -" c:J c..:J c.:. T (\.1 ~ Z CllllJ UJ 
• UJO 

J 
TeD 

uJ [,~ U. 

\J 
'-' lJJ ~(j'\'JO 
L' Q:' c:J T U1 u: (...1 'Z 

,I) a.; II 

1 UWLL. 
lJ V)U)'llJ 

I lJJ_J 

T 
I)', iD CI a: C) 

u.ooz 

f L' 

UO:LlLl' 

,F1 0 ,'" 
1 I", I-J 

T 
,-< 

lJ 

To 1 
ll. eU 
'-,D u.: 0-, 

o lJJ Cle l:. 

T 0..
1 

1.- I \ \,~ ., 1-1-
(- C' tf'l, 1-. 0 
"-, , llJ lJ. Z 

T L) 
(- "'J L1 n:: -,) 

Q:'DO 1 u' 
'- .. mOUe u.:: 
, ,-I L: If) L' .~ ,-'1 
L' ~ 

D l' C 
,-J L L1 l' C' C"l 

CI 'JI r- l:) 

dU • 1 J~, Cl U ~ I 1 

310 

", 

~II 



[ ~ 1 ~ 

0: 
fJ 1 lJJ 

LI a.l 

)J 
0 _J TLl ~ (\ 1 G 

~ 1 ° {J) 
0 r- 1 Ef' TO lI) 1 E(1 t~ 1 , 1-. 
,--< 

Z y- (1 
lJJ C. 

~ :J 

U 
l:. u: 
llJ 

1000:I-V' 
-, t,) l" 
~, .. -_lt\J 

,U. o.~ \' , 

t~~ LJJ::I.·, 
:c I- Ql 

t~ 
U'lJ ~ 

LJJ 1-, ,tJ U J t ~ 'f) U 0, LJJ 
aU 

~ '-'a. 0: 
Oz 0 Ot:l 
CD llJ 

1 Z '\) LJJ llJ 

=--'LJJ CJ 

To~ uJ r-- II 

1 
u: t!l (Il L J 

00.:-0 \\1 T Lf) LJ~ '/ U -z 
, J (1)Q: II 

T Lf' ~ LI u) lJ.. 
lI)U)'llJ 

j 
J LJJ -1 T (1) <DL:'o.::O 

lJN 0 0 z 
uo.::ua' T~ I 

, I T \~ " 

T~ 
LL T'~ 
u. uu 

T C) 
, ,~t '-.0 n:: '-' 

Cluj ct:c T Q' 
(J) t.""I 

~I-
['~O 

(f-'U~· 0 
'- I llJ LlN Z To r- "'T u.o.:: ::J 
,..-I fl 

a::OCl 
Lf) 

........... ~-I 
cnOLf)~ 

(,'JL' LfJ U , .. t:l 
or'-J 

(..") Q 
0 0 0 ~ ...... 0 0 0 

u) 0) cu r-
I dO 'ldS3G '" I 1 

311 

ui 



If.' 
~ 

z z:: 
W CL 
z:: n:­
uJ 
~~-!I) 

-:::J(f)N 
U)::J N 
a. 0: C" 
LJJ ~ '-, 
r~OJ 

U) 'IJ 
LJJ ~ (D uJ 
(J) U (l.luJ 
.... ,0.. ~ 

C 00 
:z f)J LJJ uJ 

'uJD 

~~&O 
10 ~ 

lu -z 
('n cr. Ii 

IOUJU_ 
IllJ llJ '- IJJ 

I UJ -.J 
tUJCJU::O 
~LLOOZ, 
ulrua 

LL 

ILJ- UU 
'Oo.::~, 

, OWCI:r..: 
~~, 

If) U 1-, C1 
UJ LL Z 

LL !le- -:J 
~Clc'"l 

(J) 0 U) n:: 
,fJU·~O 

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

Cl D 
C, 

312 

.. -t-----
o 
'.1 

dO 'ldSdCJ ell 

o 
r-

--j -_. 

o 
u. 

c) 
t .... 

010 
[-C1 
'-. f 

r- "" 
.. --fP} 

........ ~~ j 

-.l C:' 
0''-1 

l 
I 



·~--....... -.... 

- .. - - '1 ~ 
" .-~- ... -.- .- .. ..-.-,..... --

a:: 
--'<'-- ~--, ...... "'--- .. ~.-

lJ .1 FJ 12:; (l.l i 
-.J 1 

~J T~ e,:J I U 0) 
r' 

\ JJ" 
, 

TO lJl 
I,. 

J. 
.-11

--
~ j ) 

~.: :c. J lJJ a.. 

I 0 
1:: u..' 

° 
lJJ ,)~ .. 

-. C) Q;:!-

El~ IN ':.It},-'; 

-'-'l, ;:; (-J 

ION ll: C1.' (11 

Lr ~. 
llJJ:' 

TN 
l:..1-- ,).. 

JJ ...- . 1.1.' 

T0 0 
UJ l- f) uJ 

1 
1(' U 0' LJJ 

TO Z 
1 

..... n. Q:: 

OJ l.JJ 
0 o~ 

l :::J I 

Z n.ll.JJ LJJ 

T0~ ! 
'uJO 

LJJ r_ c-

Ton:: i 

0: tD (f) (.) 

U) w_ 
e U.l 
(-' ... z 

I))a: " T::: 
L") (!) ll_ 
li'LJ) , l.JJ 

T (') I LJJ ...J 
((l t:,l Q:" 0 

I 1I.ooz 

10 ucrwcr 
,0 1 f'-J 

81 

T;; 
~ T~ u. 

To 
ll- W<..l 

\ 
,o~ .. ·· 

me 
o llJ a.::C 

... +-.. -.. -~J; 
r- c.."') 

I-- f-. 

" I '" (f)Uf- (..1 

r-q 
LJ.Ju_Z 

........ I"I¥ 

ll- a;: -::' 

,,~ 

a;: 0 ,'I 

('-1 ~, 
0 1 0 Lr. a: 

0 'J 
til L, ...... c. 

-I'~ .. -.-.-+-~- , .. -~ t -.-.--~ -- -_.-t--_ ... . -~~ -_. 

° 0 

° 0 0 Cl 0 0 
L 0..1 r- ID ti) 

JU • lJ~';JG c./ 1 

313 



1 

t 
~ 

'1 I-

FJ 
l u. 

.1 

I L" U.) 

f-J 
l..'"\ 

T L.'"\ 
I' L 

~J 1 l..'"\ c' 
0 

1 L' 
i u,. 

7~ T L'"\ 
1-' d ", 
~ l:. .l:-l T .~ 
W l.. E1 + ." 
:r:. \1' 
uJ ,0 

a:. I- \ 
I L"l 

-:) tP ,\J r c.' 
, ::.' , " I ' '\I 

a: u:\' I UN lJ.J:J.:. '-0, 
r; r u' 'j 

II '::1-
L;.) I 

,~ 

UJ 1-' Il' U. 
,J~' L.' 0' uJ 1 '>-
-'0- 0.' Pu 
0 D<':' L"Z 
zO.'uJuJ ! 

.\, l1 I 

'uJD -:'1 
uJ r-- 0- 'j C' 
Q.':W\ .>0 / I... ~ l1 J 
(:) m 

1 
o a.:: 

L' -z U <I. 

"0' d 
L.1 u' 11. 'j 

I U' iJ '''' 41 
u 

\ I LJJ_J 
nL:'c:C 1 " U.L1O'Z 
L'G.'un 1 0 

,,'I 

1 ,~ 
'1 u 

,~ 

11. I ll .. L'L' 
........ C1 a:;-I T o UJ a: r.: 
1-. r' ., T L) C' L' .. 
(0 U 1-' 0 [ L' 

uJLL Z 

'j L' 

'-0 I 

tJ ., a:: -..l 1""',"", ,. 

u: U (.'"\ 
a'Qwo.- l'( '-0. 

!.III...' .~c.:' ";L 

. \.~-, , 

L."'\ C:' 

) 
C:' L~ L' 1...' (., '-'"\ 

r') l\ . II l:" 

:,:lLl . lJ',Jf) ,j I 



1 
1 
I 

l 

T ~ 
u: 

,~ ] 
'j uJ 

0 a.l 
0 -1 F.J 1 L") ~, , ,).: G 

) T , .. a.' (.""'1 r-
TO If) 

I
YJ To If) 

I-

~/j T'~ :<;- Y. ('l'1 
l;) 0. 

T L, 
L G: , 
LJJ L""'I 
a.~.- I" 

T~ -_'l11j.'\l 
-.J ' -J 

Ll a: I' , 

TON lJJ::t' , 
lJ) ::t. r. f- (I. TN ~ ..... . uJ f-. I U, , T ' 'L1 (') LJj U DU 

1 
.... ,0. G.: 

.Oz 0 LIe.: f 1 1 OJ LJj Z ,,) LJJ LJ J 
::.> j 'LJJO 1 0 1 L.J r ~ Cl. 

OLJJ u: lC (.) 0 
., 0 a:: 

1 0 l - I U) u. 
1 

L' Z 
~'! cr II 

T lJ' 
Ll (j) 'J. 

~ U"lf.I'LJJ ..... 1 I LJJ _J Te.) , 
(J1 LJ a:. ~'I j U. Cl 0 z 

t~ 
ua::ua 

V ';}, 
LJ. 

t~ 
·U. UL1 
'-00.· .... ' .. ~ .. o lLJ a: l::: 

ale..' f-.f-
" Cl U.I Uf- 0 
"- I Ulu. Z To r-· '" Ll. a: -.:J 
'~('l 0::00 

Iu ' ...... 0 1 0 lJ) a:: 
'.J C~ LJ) L; , .... e.:.1 

! . Ll, -J . t- f- . . 
Cl 0 

U U 0 Cl U 
LJ1 ~. rl q. t, 

8U . lJ' dO '-' I I 

315 

... _. 



I--
Z I:.: 
Ld CL 
l:: a: 
UJ a:: /-. , ) 
-::; l,' l~ 
v)::" I~ 
a: a:: 0 , 
LU::t: , 
l::I--CO 

lO oJ 1 

UJI--UJuJ 
J.! Ll ell u, 

...... (1. a: 
c) Cl t 
Z ')) uJ UJ 

• UJ 0 
uJ r-- CL 
c.:: (JJ (f.l 0 
C) (lJ 

G .:z 
rl) a:- <I 

Clcnu. 
If)lf)'UJ 

I uJ-! 
r() c.J cr c.'J 
LLOO::Z 
uc:::ua:-

LL 
lL U) 
""ocr-, 
LJ uJ a: l:: 
~/-' 

Cf".l t.H- ° 
u'u_Z 

u_ a:: '".:) 

T 
19 TO . ).; 
To 

'-' TO Ll' 

T ~' 
1 " 
T 0 

0 

1 c.J 
~ 

ION 
_. U :r 

l~ 

J. "~ -
ID~ 
Oz T OJ UJ 

:-.J 

TD~ 
Ou:: T Lf) LL 

T~ T (1) 

To 
T~ 
T U; T I,~ 

.~ 

To 
TO-\ 

a::Oc:J 
01 c:J Lf) a:: 
U) L, ~ c.. 
-~, -.. '-- '--' ---+ ---- -'---+ ~-' ----t---

Tu 
_,_,_ .. ---1-,----,--1 <1, .. _··,·t,----" 

o 0 
o 0 0 

0' Q~ 

dO . lJ~,3[J 'vI' 

316 

o 
r--

o 
(r 

L.",,'--______________________ r __ iili'i.' ~'.:.'.:.' _-""."'_...Ji,"'i.i' !:-.;._-::;.....:.:.-:..-

o 
u, 

I-

0. 
uJ 
al 
_J 
!- • 

L, 

r, j ! ... 
j 

1 
~ 
l 

1 
1 
i 

1 
~ 
'1 
i 

0) C' 
c~ C'l 
"- I 

r- "" 
.. ..-(J:) , "" .. ~ 
..JC 

o ,'J 



". - '0o,j 

f,... 

w 
~ 

~ 

- ~~ - - '~ --",,, Wi E -

110 . 59 F STO/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

100 

s 1S2 2 2 Q 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 563. 67.8 PCT THRUST 
CORE/FAN SPEED 9668/3223 RPM 
ANGLE = 90 DEGREES 

90+ ~ 
I? ~ 

0.:. 
o 

.-J 
C-

~2G 
Co 
....... 

70 

~o 

J 

\ 

:n 
~ 

so --i 

50 t---l--l-----! -' ---+--1---+-+--l I I I I I I I I I I j 
80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. liZ 

02/17/79 
2G134-001 

79 GILBERT J 

.... * ~_~ .... ~~-.r~-"'"""--_._._o"'-.....-"".~ ____ ~ __ ,", ___ ~,."""",, __ ,,_~,_ _._.".. ~,- -_ ....... .. .....,. ':y- ,-~ .. -.----.. -,-,- .. ~.-



.--- "-----" ", . 

W 
I-' 
00 

liD, 59 F STO!FF CF6-50 CORE NOISE MEASUREMENTS 
CORRECTED ROG 563. 67.8 PCT THRUST 

([l 
Cl 

-1 
Q.. 
(J) 

100 

gO 

([lao o 
(r) 

'-

70 

60 

50 

150 FT ARC CORE/FAN SPEED 5668/3223 ~PN 
GROUND NIC ANGLE = 100 DEGREES 

50 80 

02/17/79 
2Gi34-001 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. ~z 

~'1 G!LBERT I 

..... -~~~--.--....... ~~---.-..~ --- ... --



,.... 

t.) ..... 
~ 

- ~-- -" .. -

ID 
Cl 

...J 
CL 
If) 

110'59 F STO/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

100 

90 

1D80 o 
(Y') 

" 

70 

60 

CF6-50 CORE NOISE MEASUREMENTS 
ROG 563. 67.8 PCT THRUST 
CORE/FAN SPEED 9668/3223 RPM 
ANGLE = 110 DEGREES 

50 +!~~~~~~~~~~~~~~-+-+~-r~~~-~~ 50 80 125 200 3i5 500 800 1250 2000 3150 5000 8000 
FREQUENCY. HZ 

"17/79 
- • -001 79 . 

.... m1 de.. ~te rt .:':.-::::-"'- ._r .... rt'!I*L.~_ .• lll1",k_~.;.,....,....''''·''-<:~:~ ·~'~·~·;;n=r I. W@f.·);'tC'·!rn"''''1:1I. 

, 

t 
t, 

, 1 
I 



:i. • 

,., 

w 
~ 
o 

--,.~---~ Wi' , - 2 a 

CD 
o 

.....J 
~ 
If) 

110, 59 F STD/FF CFG-50 CORE NO I SE NEASURE-;1ENTS 
CORRECTED RDG 563. 67.8 PCT THRUST 
150 FT ARC CORE/FAN SPEED 9668/3223 RPM 
GROUND NIC ANGLE = 120 DEGREES 

100 

90 

~80 
('r) 

'-

70 

60 

50 +I~~~+-~-+~--~+-~-+~--~+-;--+~--~+-;--+~~~+-~~ 
50 80 

02/17/7 0 

2G134-

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. I-iZ 

79 G! L B E R T .J 

1iI... ," ..... _ w"_ _.::0 ........... _ ... __ ... -. ......... ~ •. _~ ___ • ~_~ __ .. ~"....-....._, ~_ •• __ ... .1L...... ____ -"---_...... ~ nets t b 

1 , 

t 
i 1 

:1 

'I 



"\ ~ 

;.., 

...... --,~" 

Ul 
!\:) 
~ 

110. 59 F STO/FF CF6-~0 CORE NOISE MEASUREMENTS 
CORRECTEO ROG 563, 67.8 PCT T~RUST 

al 
Cl 

-I 
(l-
en 

100 

90 

al80 a 
(\") 

'-

70 

60 

150 FT ARC CORE/FAN SPEEO 9668/3223 RPM 
GROUNO NIC ANGLE = 130 OEGREES 

50 80 125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. ~Z 

50 I J 

02/17/79 
2G134-001 

79 GILBERT J 

et t *' ... tv ........ 11 it'nW" $; ti ................... .... ~ ___ .... _~~. ____ '<,_~_ ................ ~~._~. __ ~ --_ .... _ .... .,,---_. -~, 
.-~ ....... ....::~~- .. -.----.--. 

i --; 
I 



~ 
~ , ,-

,~ . 

til 
~ 
~ 

"lII----~. 

110, 59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

CD 
CI 

-l 
0-
w 

100 

90 

ID80 o 
(T) 

'-

70 

so 

50 

[!l [:!l 
&-£l:l .. - ~ 

.u 

CFS-50 CORE NOISE MEASUREMENTS 
RDG 563. 67.8 PCT THRUST 
CORE/FAN SPEED 9668/3223 RPM 
ANGLE = 140 DEGREES 

~ 
~ ~ 

~ 
0: ~ ~ ~ ~ ~ ~ 

["13 

I1J 

~ 
.... 

t'!l 

50 80 125 200 31S 500 800 1250 2000 3150 5000 8000 
FREQUENCY. liZ 

02/17/79 
'"'134-001 

""'*' 1rv*t ".·'4 ....-..........~_ ......... ----.&.---... .......... ______ ~ ....... ___ .... _____ ._' ............ wni 'i'7T7::;-"'-

I"J 



;. 

, 
'-

Il10.... __ _ 

to) 
~ 
to) 

(D 
Cl 

-' 
(L 
(J) 

110'59 F srO/FF 
CORRECTED 
150 FT ARC 
GROUND NIC 

lOG 

90 

(D80 o 
('r) 

'-

70 

so 

50 
50 80 

02/17/~ 

2Gl3J 

CFS-50 CORE NOISE MEASUREMENTS 
RDG 563, 67.8 PCT THRUST 
CORE/FAN SPEED 9668/3223 RPM 
ANGLE = 150 DEGREES 

125 200 315 500 8GO 1250 2000 3150 5000 8000 
FREQUENCY, ~Z 

79 GILBERT J 

._~ ___ ~' ....... &,._ .• ~ •• _ ~.~. ___ .............. _ • __ ~"'-- .... ...... ~~ __ .L.......l...+ '''" ...... _~~ ~~ ....... -.e to bs d. 



. , ' 

~ 

,-

........... -~-

"" t\) 

~ 

.- -+'" ....2 1.22 a 2 &2_ L • 

120 I 59 F STO/FF 
CORRE:CTED 
150 FT ARC 
GROUND MIC 

00 
o 

-1 
IL 
C.f) 

110 

100 

0090 o 
(T) 

'-

80 

70 

60 

[g 
~ 

~ 

~ 

50 80 

02/17/79 
ZG134-001 

~ 

~ 

~ 

CFS-50 CORE NOISE MERSUREMENTS 
ROG 563. 67.8 PCT THRUST 
CORE/FAN SPEED 9668/3223 RPM 
ANGLE = 160 DEGREES 

~ 

~~ 
~ (::!l 
~ ~ 

~ 

[!J 

~ ["!] ~ 

["] 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY . ..,Z 

79 GILBERT J 

## n ..... _ . ..L ............. ...:.... __ ..... ~_ ••• ____ ~ .......... ~~~ __ -""-.L ____ ~' .-. ero .1' -- ----------



" .-~\ 

,.. 
, 

w 
I).:) 
Ul 

Q:) 

Cl 

....J 
(L 

CIJ 

110. 59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

100 

90 

co80 o 
(T) 

........ 

70 

60 

50 

CFS-50 CORE NOISE MEASUREMENTS 
RDG 565. 85.5 PCT THRUST 
CORE/FAN SPEED 9964/3461 RPM 
ANGLE = 10 DEGREES 

L-. I 50 80 
125 lOO 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. HZ 
. ---,--, 

02/17/79 
...... - - ~ . 

.- .. ""--,.. 

h- rtr g dtt1t§ tw, ..... ,. t 1$ ., m eft W $ ________ -_. __ --.oi' .. -'; = ·7,... cl~~.~j=== _______ _ j, 



~ , 

~. 
" '. 
~ 

~' 

~. 

.. 

".":~.. : 

c.J 
~ 
0) 

co 
o 

-l 
CL 
(f) 

110 '59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

100 

90 

co80 o 
(r) 

'-

70 

60 

50 
50 80 

02/17/79 

CFS-50 CORE NOISE MEASUREMENTS 
RDG 565. 85.5 PCT THRUST 
CORE/FAN SPEED 9964/3461 RPM 
ANGLE = 30 DEGREES 

" 

125 200 315 500 800 1250 2000 3150 5000 8000 
FREQUENCY. HZ 

___ .rl_ )M N tk!?-e.j_b± 
~ __ ~ __ •• ~.~~ __ h .C. __ . ___ ._~, __ ~ ... -..... ___ ..... _ 



· '",\'",,' 

tAl 
t\:) 
..;J 

. ---',. .. - .£ 2 2 2 • 

co 
o 

-l 
CL 
(J) 

110. 59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUND MIC 

100 

90 

/ 
co80 a 
(T) 

'-

70 

60 

CF6-50 CORE NOISE MERSUREMENTS 
RDG 565. 85.5 PCT THRUST 
CORE/FAN SPEED 9964/3461 RPM 
ANGLE = 40 DEGREES 

~ 

50 I I I I I I I I I I I I I I I I I I I 
50 80 125 200 315 500 800 1250 2000 3150 5000 8000 

FREQUENCY. f-IZ 

02/17/79 

- .... ----

h. tbM ..... ) 'Me lC1t. --.._~~~~~",",,~_. ___________ .,'~. en tN'''' !'**'* __ ........ .~ _____ ~_. 

" 

....-; 



;. 

w 
w 
00 

a:! 
o 

-.J 
C>-
oo 

110, 59 F STD/FF 
CORRECTED 
150 FT ARC 
GROUND NIC 

100 

90 

(D80 o 
(T') 

'. 

70 

60 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 565. 85.5 PCT THRUST 
CORE/FAN SPEED Q964/3461 RPM 
ANGLE ~ 50 DEGREES 

501-'::+:-1 -+--+--i----+-+--+-~. 
50 125 20C 315 5CO 800 1250 2000 3150 5000 8000 

FREQUENCY. rlZ 
80 

02/17/79 
_ ......... ..-'"''? 

.... ,_+.... .. . -. t st _ .. 'i±ct' '1MIIf\a::~ ________ ...... ~ __ ....... __ ~ .......... ____ -""- .-:_......., r 



1, , 

w 
~ 
~ 
;~ 
~ 
i 

I 

. ~, 

'" l\:) 

~ 

.... __ .. W.- e 2 a 1152 e 3 • • ¥.J..... •. !!A--t au c • 

110. 59 F STC/FF 
CORRECTED 
150 FT ARC 
GROUND NIC 

100 

90 

~ / 
[!J 

-.J 
a... 
VI 

m8C 
Cl 

("T) 

'-

1. 
70 T 

I 
{ 

I 

60 

so 
50 80 

~2fl7/73 

CF6-50 CORE ~orSE MEASUREMENTS 
ROC 565. 85.5 PCT THRUST 
CORE/FQN SPEED 9964/3451 RPM 
ANGLE = 60 DEGREES 

\ 

i25 200 315 500 800 1250 2000 3150 5000 eoca 
FREQUENCY. liZ 

. '..-~. ____ . _, _____ ....--.ft. SPt2Wt Cobs --'" ........... ~~-~::;:..-"--.. ~....:...--. 

1 

I 
~ 
l 
I 

~ ...... 



--I:. 

~ 

I 
t 
r 

... :-21.! 

t.J 
t.J 
o 

- -- -" ....... .." Wv -

=----"I~---~-----~-------. 

110 "59 F STDlFF 
CORRECTED 
150 FT ARC 

I GROUND MIC 

lOOt 

I 
I 

~ 90 t ./ 
~ ~ 
~ I 

~ I 
~80 + 
('I") 

'- I 
I 

70 t 

I 
I 

60 ~ 

~ 

~ 
~ E9 

CF6-50 CORE NOISE MEASUREMENTS 
ROG 565. 85.5 PCT THRUST 
CORE/FAN SPEED 9964/3461 RPM 
ANGLE = 70 DEGREES 

&-e3 [J] 

EI3 
.. .. ~ 

~ 

~ 
~ 

~ 

50 I I I I I I I I I I I I I I I I I I, 

~ \ 

50 80 125 200 3i5 500 800 1250 2000 3i50 5000 8000 
FREQUENCY. HZ 

02117/79 

j 

he 'r ... t= -t -__ ....... _ em )- _ t+ • • ...... _ ............. --.....--~-_____ ~~ ___ .... _ ... ~ . _._,_. __ --'-_._~. __ _.......o.t .... b .. _ ...... ____ ..... __ -



If 

~ 

t.J 
t.J 
I-' 

- .--'> .... - cue _. >_ - -, ... -..00$::-' .U OJ. 

J 10, 59 r STD/F~ CF6-50 CORE NOISE MERSUREMENTS ~ 

OJ 
o 

CL 
(fJ 

100 

90 

coso a 
('I") 

"-

70 

60 

::;0 

CORRECTED ROG 5R5. 85.5 PCT THRUST 
150 FT ARC CORE/FA~ SPEED 9964/3461 RPN 
GROUND NrC ANGLE = 80 DEGREES 

E1 

50 80 

02117/79 

l o·~ 
<-;) 

_1 __________ ~_______'__J 
,--,---..,.--,,--y---r---,-----,--,----,---.---.--,,--,---,----.--,,--------, - ------,--- -"1 

200 315 500 800 1250 2000 3150 500G 8000 
FREQUENCY. HZ 

" H~_"" ....... 

• _-" .... ~~_,.~t m .-...... --~ ... ~--.- .... ----
.:..~ 



'-'-."-\l 

,.. 

... i"rt"> 'iwt 

w 
w 
fIj 

--

...... ~ ... w= ..... 

a:: 
o 

-.J 
0._ 
~::: 

110, 59 f STo/FF 
CORRECTED 
150 FT ARC 
GROUND HIC 

100 

90 t 

~80 
(T') 

'-

70 

60 

CF6-50 CORE NOISE MEASUREMENTS 
RoG 565, 85.5 PCT THRUST 
CORE/FAN SPEED 9964/3461 RPM 
ANGLE = 90 DEGRE~S 

~ 
~ 

50 +1-4~r-~-r-+-4--~~-r-+~--~+-~-+~--~+-~~-+-4~+-~~ 
50 80 

C2/17/79 

125 200 315 500 800 1250 2000 3150 5COO 8000 
FREQUENCY, I-lZ 

~~........-. +.._ __~ __ .. ~_ '""- ........ __ '0 ___ ~ __ -,,,,,,,,,, __ ._-,~:,,,, __ .~ • _____ !_~_ ..... ____ .... __ 

JJ 



,...- " . -,. 
"i ': 

1 

Cot) 
Cot) 
Cot) 

110, 59 F STD/FF CFS-SC CORE NOISE MERSUREMENTS 
CORRECTED ROG 565. 85.5 peT THRUST 

co 
Cl 

.J 
CL 
CD 

lOG 

90 

(DBO 
Cl 

(Y') 
-, 

I 
I 

70 t 
60 1 

I 
I 

150 FT ARC CORE/FAN SPEED 9964/3461 RPM 
GROUND MIC ANGLE = 100 DEGREES 

~~~_p> 

50 ~~I~~~~~~-+~~+-+-~~-+~~+-~~~ 
50 8u I

t")~ 

~V 200 315 500 800 1250 2000 3150 500G 8000 
FREQUENCY. HZ 

02/17/79 -... ----

.. .... ....... 'e _t. rrirlhn·"t£ WtZ M ....... "._""w-~."""*---'L-"' ___ ~~ _____ ,,,,,,_ 1m Mew'" _'----'- ______ "_ .. 

1 

~ .... :...-~ 



,., 
l 
'I r. .. 

CAl 
CAl 
~ liO. 59 F STO/FF CF6-5Q CORE NorSE MEASUREMENTS 

CORRECTED ROG 565, 85.5 PCT THRUST 

rr. 
o 

CL 
J) 

100 

90 

crJSO o 
(T) 

'"7('1 
1_ 

60 

150 FT ARC CORE/FAN SPEED 9964/3461 RP~ 
GROUND Nrc ANGLE = 110 OE~REES 

soL I I I I 

50 An 1?~ ?n~ ~.~ 500 800 1250 ?nnn ~I=n C"n" """_ 

FREQUENCY, I-fZ 

02/17;"73 

- ......... ----

.... '..... a!iy t f" Of"".'.,. ..... Po t; ,. « ...... i. ___ .-.....---....--.:..,.~ ...... ..-..-~...-:..~~.~ ......... __ ~L ...... _ A .............. ~_, 



"\ ---\ f 

o:l 
o 

110 '59 F STO/FF 
CORPECTED 
150 FT ARC 
GROUND Mrc 

I 
lOOt 

I 
Iff 

I 
90 

I 
--.J I 

~% r 
~ - 1 

70 I 

60 T 
I 
I 

CFS-50 COR~ NOISE M~ASuREMENTS 
RD0. 565. 85.5 peT THP.uST 
CORE/FAN SPEED 9964!~4S1 RP~ 
ANGLE = 120 DEGREES 

'~~ 

~O 1-·~1--+-~-+--+-~-+--~4--+--~~-+--~~-+~~+--+~~+--+-4 

tAl 
tAl 
c.n 

50 fiO 

... 2117/73 

12S 200 315 5eo 800 12~G 2000 :lSO 5000 eo~o 
FREQUEN::::Y. f-iZ 

~ __ ,__ ~.-.............",... __ ._, •.. ~ .................... _~'1 ........ ""_'.~ __ ~_:''""'' ___ ,._-____ • ..;t;;;. •• __ •• ~_,. ...... __ .. __ ~,--...a-~ ... _. __ ""' _____ , _~""~"-"ft't ttt cb S 



"".-

I 

~ 
'. 
" " l 
f 

eN 
eN 
en 

_ ~_ -__ .-:CH_;F;~ uP J 4&£ =. W$ ~ >'<....... U·.!"''';-~'~-''·QJ2@iP ' .... 

l'O~-----------------
: J 59 F STO/FF CF6-50 CORE NOISE MERSuREMENTS 

CORRECTED ROG 565. 85.5 PCT THRUST 
150 fT P.P.C CORE/FAN SPEEG 9964/3461 RP~ 
GROUND NIC ANGLE = 130 DEGR~ES 

100-
[9/ 

90 + '--' 

OJ 
0 

_J 
CL 
(j') 

~80 
(r") 

'-

70 

60 

b 0 +-1 -t-+---t-+--4 
5C eo 

CLlt7/79 

125 200 3i5 500 800 12S0 ZOOO 3150 5000 800G 
FREQLJENCY. HZ 

~ .. 

~ 
I 

1 
1 
i 
j 
1 
~ 

,,~'*-~ ..... -- ~ 
_____ ~ ~ t ___ , .... .....t-~ ~....-~~-"'-...-



, 

0: 
o 

120 59 F STO/FF U-S-50 CORE NO I SE MEASUREN~NT'3 ----, 
CORRECTED RDG 565. 85.5 PCT THPuST 
150 FT ARC CORE/FAN SPEEC 9964/3461 RPM 
GROUND M!C ANGLE = 14Q DEGREE2 

1 10·;-

I 

100 

_.: I I 
(L I 

~ ~9CI ~ I 

(.oJ 
(.oJ 

~ 

I eo 4-

7f' . " 

6C 
5C 80 

02117/79 

125 200 3i5 500 800 125C 20GO ~iSG 5000 800G 
FREQUENCY. I-fZ 

_ .~.,,,-- __ --..&I" "MPh ., .,.~-----~ -.~~---

;,; 



, .. ~ ... , 

w 
w 
00 120 r 59 F STO/FF 

CORRECTED 
lS0 FT ARC 
GROUND MIC 

Ilot 

1001 

g I 

!90 t 
, I 

90 I 

70 

CF6-S0 CORE NOISE MEPSUREMENTS 
RDG S65. 8S.5 peT THRUST 
COREl FAN SPEED 9964/34S1 RPM 
ANGLE = lSG DEGREES 

13-a~ 

60 -r---t--t---+I ---t--t--+~. 
5C 80 

G211i/,:3 

12i 200 ~15 500 800 1~5G 2000 31~G 5000 POGO 
FREQJENCY. ~z 

........ r-...- ......... 

.. .. '---~"'-" - . ~-.. --. -. ..' " 



f., 
t 
r 

" . 

w 
w 
~ 

-;.--,...-:-

t. 

I°Q~,--------------------------
~ 159 F STD/F~ CFS-SO CORE ~OISE MEQ~UREMENTS 

; CORRECTED RDG 56S. 85.5 PCT THR~ST 
',150 FT ARC CORE/FA~ SPEED 9964/34S1 ~PM 
I GROUND M I C ANGLE = 160 DEGREES 

I 
110j 

I 
j 

~ lOct 
'L 
f ... "] 

CT:g(' 
C) ~ T 
(T"l 

I " 

~G -

70 

, 
6G " I I I I I ; I I ! I I !--+--l 

50 gO 

02/17179 

I?S 200 315 sao 800 1250 20CO 3150 5000 Bobo 
FREQUENCY. ~z 

.. ,""', __ ..... iM1 q k. ~ __ !d r_~~ }' .... -'""::~·~-::., ... ~ __ Mt '. • * to _~ __ ~~_. __ ~ .. -"-.-........._ . ..:~"...::,~_ t...t.-~"""'~ .-'t,,"'-_ ... ______ . 
.... 



~ 

... 

w 
.::.. 
o 

• ...... - .... -i ~ 

~ 

.J 
CL 
r.n 

110. 59 F STD/FF 
COR~ECTED 
150 FT RRC 
GROUND MIC 

l'JO 

90 + 1/ 
~80 
cr 
'-

70 

60 

;j0 

CF6-50 CORE NOISE MEASUREMENTS 
RDG 567. 99.8 PCT THRUST 
CORE/FAN SPEED 10281/3705 RPM 
ANGLE = 10 DEGREES 

50 80 12S 200 315 seo eOG 12S0 200C 3150 SCOO 8000 
FREQUENCf. f·E 

CZ/17 1 79 

">e ,tt ftt& rWttt« 'ztn ~~_~ It ~~ __ ::,,,:,,",- ___ ,_~,,, _____________ _ 



• -f"" 

~ 
I 

(rJ 
I- T_ 
2" (L 
ll' ~ 
T. 
~l: LfJ 
Q;I- c...' 
::J (f) r­
(0 :::J 0) 

a'a:: , 
WI·-< 
1:1-0: 

N lO 
UJ I- C) LLJ 
t0U· ..... uJ 
..... n. a::: 
Cl C10 
ZO"~LLJW 

'WO 
lLlmo... 
(1.:010")0 
Cl (Y') 
U ·z 

I'-a: II 
OtolJ... 
If)Lf) , W 

I lLJ _.J 
(f)OO:::o 
u.ClOZ 
uo:::ua: 

lL. 
lL. uu 
'00::: ...... 
Cluj a:-:E 
....... 1-
(f)UI-O 

WlJ...Z 
lJ...Q:' ::J 

(LOO 
cnOLDQ:': 
If)u ...... O 

f 
J 

I------+I------+I--·-_f___ ---"'-t-- _. __ .+--
o o 

o o Cl 
m Cl) 

}.:[j • 1..lS80 £/l 

o 
([) 

0 
(.) 

0 
CD 

0 
0 
(.') 
If) 

0 
If' 

0 
rl 

l , 
Cl I 
t.:) 

'"' N 

t.:) 
:J'N 
CJ r 

:>-
Cl to) 
Oz 
Q.)w 

:::J 

oB 
(,1 a:: 
If) u. 

lJ) .-
(Y 

0 
Cl 
1'.1 

U' 
N 

0 m( en 
1'-( 
"-r- . 

u .... t 
lJ) " Nc 

-I- DC 

0 
J) 

341 



,\ . 

fw 

Co) 

.to. 
r.:l 

- .... ,,---""~ we -

C) 
D 

_J 
c.. 
') 

110. 59 F STO/FF 
CORRE':TED 
150 FT RPC 
GROUND MI': 

100 

90 

Jl 
~ 

cr: RO o 
('r") 

'-

70 

GO 

SO 
5G ~o 

C2 / i7/79 

1 f)'~ c... _' 

& S • & U_#i 

CF6-50 CORE NOIS~ MER3UR~MENT3 
ROG 567. 99.8 PCT THRUST 
CORE/FAN SPEED 10281/3705 RPM 
A~GLE = 40 DEGREES 

,'" 
\ 

I I I I I 
2QO -:l-e ...,1 ~GO BOG 1250 2000 ~i~C 5~GO 8000 

FP.EQUENCY. I-iZ 

_~ ........... ~t ts"""'" ,_ .. ~"- -....... --.~ ,,-,,-~ 



r--~-----

r 
( 0 

(..) 
(::) 
(0 

0 j 
c..> 1 
0 1 If) , , 

~ 

(r> 0 , 
~ - L lr t 

Z 0.. 1 
I 

ti' Q:.. 
(,') 

~ y~ 

It: ill 0 • 
n:: I-- <:~ 

(..) 

::::)((1 r- 0 
10 :-J(," N 
CL 0:: ...... 
W:t: ,." 0,." 
l::I--CL l0 . 

C'JU) 
c-Jr 

~JI-U,(l 
.-< 

(J) U ~11: >-
'-iQ ct: DU 
C1 00 DZ , ZroWIJJ c:.w 

'WO :::> 
III en 0... C~ 
n::01U)O c.~ IL: 
(..) LJ') Dn:: 
U 'Z lJ) LL. i r eI: II 
(..) (D lL. 
lJ)Lf) ...... W lJ) 

I lil-1 1 «(\oa:.:o (Y 

l •. ODZ 
uo::ua: 

(.j 

---j 
C-J 

lJ) 

~ .-
ll.. 
ll.. LlU 
...... 00:.: '-' 
OWa:L 0 
1-1- co m( 
(J)UI-c...J r-( 

lUll.Z , 
u... 0: :J ('-' 

0::00 (.) ..... ( 
(J) c:J In Ci.: lJ) 

,. 
IDU -0 N( 

I or 
C' 0 

0 0 0 0 0 0 
.-.0 m CO r~ <D ill 

8C . ; c; (' g (1 E/l 

343 



(-
, 

~, 

( J 
~ F_ 
Z a.. 
• LJ 0:: 
:r. 
llJ If) 
O::~O 
::'Hnr­
(l):::;' ('Y") 

c.: 0..: "'­
WI-
2: I- ((". 

C'J (.f' 
I.iJ~OlJJ 
(l)L) • .... 1': 
-a.. Q:: 
CJ 00 
ZCPWLLJ 

'WCl 
llJcna.. 

.;401(1)0 
o <D 
U·Z 

r--a: II 
OtolJ... 
If)lf)'W 
I W-.J 

to 0 0:: 0 
lL C) 0 'Z' 
UO::Ua. 

Ll 
lJ... Ue...> 
'00::­
ClWa:T: 
~-I- -
(I) U 1-. Cl 

IUlJ... Z 
lJ... o..~ :::> 

0;;00 
010lf)Q:: 
If)U-O 

a 

344 

.. _.4¥ 

tQ 
a 
C1 
o 
(.J 
a 
c.' 
LO 

L1 
l. 

0) 

LO 

en 

a 
Cl 
CJ 

,r 
CJ 

Cl 
cr· \ 

-g~':----~o:'---------+-------+------1------15; 
en ~ u a 

CD 
c.J 
J) 

bC' • idSbO £/1 r-

...t 

,4 .... 

C'J ( 
c., ' 

, 
l 

. ; 

1 
I 
~ 

1 

] 
t 

1 

1 

j 



" ... 

(f) 

~ L 
Z ct.. 
tl J 0:' 
~ 
[I J LI" 
0:' ~- 0 
::J (f) r' 
(f; ::::J (l"') 
(L CY ..... 
ld~·"" 
1: I-- Ct 

C'J UJ 
LJ I-- 0 UJ 
In U ..... uJ 
--'Q. n:: 
(..' DC' 
Z (Tllll111 

'wo 
i.J.lcna... 
O::O'>(lJO 
o l"'­
e.-; -'Z 

r-o,: I: 
OCOll.. 
~J'" If')' LLJ 

I lil -.J 
c.oc.'.Jc:t:o 
1l.OO Z 
UO::Ua. 

U. 
LJ .. ULl 
'00: ..... 
owa:L: 
1--1-­
(/)UI--O 

lull.. Z 
lL. ac: ::::J 

0.:::00 
mOJ)(L 
lfJU-c.) 

o o 
c o 

en 
o 
co 

ti 0 . 1 d ~~ ':..: 0 E / l 

J 

o 
r-

o 
CD 

0 
0 
0 
Q.' 

0 
0 
0 
Lf') 

0 
lr 

(> 

0 
0 
c::> 
N 

0,.,.. 
Lf')' 

N r 

>-°u Oz 

1 
cc tlJ 

::::J 
C' o III 

00:' 
~r: u. 

1 

tr 

(> 

0 
C1 
(,J 

l.' 
C'oJ 

0 
C")( OJ r- C , 
L" 

0 ..... r 
lfJ 

,. 
C\J ( 
Of 

0 
:0 

345 



.,.-- .",,' 

r « 
:­
,~ 

~ 
II 

w 
~ 
O'l 

_ _ ___ ';"G' .,.rj'F- WJI c. j a 2 a us .. • A"-~~"''''''·~ 

c:-: 
-.) 

_J 
CL 

l!O~~~~~~-----~=---~~----~--------~~--------~ 
• I 59 F STD/FF CFS-SO CORE NOISE ~EP3UREMENTS 

CORRECTED ROG 567. 99.8 peT THRUST 
150 FT PPC CORE/FPN SPEED l02P1/3705 RP~ 
GROUND ~IC ANDLE = 80 DEGRE~J 

100 

90 

~~ -I!r8~~~ /--......".,---. ~ 
;:if 

a-: 90 :::l-

(Y) 

'-

7C 

60 I 
00 +1-+--+--4---lr-----cf--l---4 --'_--' __ -' _J 

50 80 

02/:7/79 

l~~ 200 ~lS 500 80C 12~S zeos :150 5~OO p~oo 
FREQUENCY, Hl 

,,_~~_ .. * ....... ~ r_" -.---~--~~-~~~--'~~ 

......... 

, 
I , 
~i 

-.-~,---"' 



£4 

.f.l 0 / 

//1 
LI 
0 
l! 

D 
D 
0 
lr· 

Cl 

:S-.:... 
. (, 

, 7 0. 
ltl l ... • 

cr 

='- (.) 

" C\ I i. a 
"( \ < • C'1 

'f - )n; r.J 
U [t ", 

~rq lJJ1' ..... 
:c.~ Q ~~ :r 

("J ( .1 
ltl 1- OIIJ 
(I' \ 1.-4 it : ~ 

1 
)-10. Q, 0 
("1 UC· Oz 
Z'.· uJ lL J t...") lLJ 

'LJJU :::J 
l11 OJ 0.. ot::; (1CJ1(f)U 
CJ 0' OQ' 
1...1 .. ;--;: 'f) u_ 

r-- cr il 
1...1 (C'LJ. 
If) lI)', lIJ U', 

I [11-1 
(C 0 0..' (') cr' 
l1 oC'z 
l.J (1 1...' a. 

l 0 
0 
('I 

CoJ 

Ll 
ll_ uu "U O::~. 

, " o LJJa::l: 
ftJ. D 

I- I- ('(1 n) ( 

(()UI-O 

~ 
r~ ( 

ll1u_Z , 
ll_ Q.' -:::> r' . 

0.: 0 C:' b 0 -'( 
Ql U LJl 0.: cf) 

,. 
L{) 1...1 .-. Cl "oJ ( 

1...1' 

0 D 
0 0 0 0 0 0 ..... m C(" r-- C!.) ,f) 

'CJ C; 'ldS8C t=:/l 

347 



c.n 
~- T-.; 
z a... 
toJ 0::' 
or 
l11 lO 
a:::~0 
::J (f) r' 
(') :::-J (Y') 

a: Ct.- '. 
LuI: -
1:: I- 0:' en 

('J Ld 
UJ~· c.' ltl 
(J')Cl ,~CL 
...... n.. a 
a ow 
Z aJLUO 

'W 
LJ'O)a...O 
0::'01(J')0 

c::J -U -z 
r-a::11 

O(QU­
If'lLO'.W 

I tU...J 
(C G a..: c.'1 
lJ..OOZ 
uCt.·ua: 

u. 
u. uu 
'.uo.::~. 

o LU a::l~ 
~.~ 

(J')L~~ 0 
u:U.Z 

u .. n.~ ::J 

%24 -

... 

•• «_44 45 ,. c 

I 
0 
0 
LJ 
0: 

0 
0 
0 
lJ) 

1:.' 
lO 

(t' 

Q 
CJ 
0 
N 

ON 
lOr 
('I 

~. 

°u Oz 
CLw 

::-.l 
u 

o LtJ 
LJ n.: 
If'l U-

lfJ 

(l) 

Cl 
C1 
r>J 

L 
C>J -
o 
CI 

~OO U 

l_~_'_B_~_~_' __ --<'I-______ I-______ +-_____ -+- _____ -+ __ ' ----1 to 

o 
, .. 

348 

o 
U (:) 0 

en 0:.' 

80 '"idS80 £/, 

o 
ill 

o 
.f) 

r)( 

r- C 
" 
r- . 
·· ... r 
'.' 
N( 
C' , 

.4. 

J 

j 
! 

I 
j 

j 



. , 
k r_ 
, . (l.-
111 no' 
T_ 
di tt' 
Ll. f· l) 
"':~, (, , r 

(,'" :-.... '" \)) 

11 0:.' " 
11 : :L- ,"" 
:L , .. 0. ( 1 

l~'11 

u'I'· C) ul 
l (' c..' ~-4 0., 
'---'4 a. ('l 
C.,."I 0111 
::c- ''\' 11 1 0 

, ul 
[jlmn..(1 
(1::" (j'I ((1 ". 
Co .... 
c' ·z 

r- cr II 
C1 (Q U 
If) tQ ..... LlJ 

1 lJJ_1 

I 
(C' C::1CLC' 
11.00Z 
uo:'ucr 

tl. 
LL Ull 
........ 0 Ct'~, 

ClltJ cr, L 
f-I-
cnUI-c...J 

IIIII_Z 
ll. Q '::J 

(\:. LJ c:.' 
0'01'10..: 
Lf) C ...... (.'.1 

-,--: ....... -~------~---.-~.------.--..----- ~.........-......... _......... •. * 

. - .. _- . ----- ---.- .-. - -- " --., 

,---------1. ____ + ___ . __ + ______ .--1-_____ -.+. __ , __ .. ,._ 
D 
C .... C'l 

a 
UC' 'l,:.':.,;n t-.,/l 

o 
to 

(,:1 
o 
L' 
('. 

o 
Cl 
D 
l' 

('l 

(' , 

L' 
t:1 
C' 
N 

'>­
Cl () 
Cl;i!" 
OJul 

LI' 
..... 

(" 

o 
C' 
('I 

, {' 

('I 

C_, 
0.1 

T C'I --J Lt, 

t.l 
\..() 

349 

~ ...... , ·W 

(1), 

r-- ( 

r' . 
'00.4 ( 

......... 
N( 
C)( 



(f) 
~ L 
;..:: 0.. 
IJJ 0.' 
1:: 
',1 'r 
QC~O 
~ (f),.... 

(0 :::J ('Y. 

(La:-: ..... 
ILI::r: -:c ..... O:;(f) 

Nt,! 
LLJ 1-. 0 IIJ 
(0 U .-< a:.: 
-~a.... C:" 
Cl 0 III 
zo..wtJ 

• uJ 
LL10J C_ 0 
Cl.: en (I') C'-J 
Cl 
U -2' 

r- a: II 
O([1lL. 
If)1J)-''''W 

I lLJ..J 
(De.Ja:.:e.J 
lL.C02' 
un:::ua:: 

lL. 
LL_ UU 
'-.O(L'-, 
owa:l:: 
~f­

(f)UI-O 
ItJ lL. 2' 

lL. (L ::J 
a:.:oa 

0) a Ina:.: 
if) u-O 
-----------+-----------4-----------+-------~ 

° a o 

350 

o 
(J) 

bG 

o 
0.1 

"idStiC £ IT 

J ______________ ~.------------+ 

0 0 
(0 ,D 

-, 
I 

1 
j 

j 

C1 
0 
0 c.. 

(1 
('.1 

Cl 
L0 

<.:.' 
I: 

C' 

0 
0 
(.') 
(oJ 

LJ roJ 
L0 
CJ T 

--°u Oz 
0:' lLJ 

1 :::J 
_0 

WLll 
OCk~ j 
'J) j w.. 

1 
~rl i 
r" j 

0 
C1 
r~ 

If' 
N 

0 
C') ( co r' ( ..... 
r· . 

0 
, .... . 

'J) 
...... 
Nt 
c.") , 



r-··- .. --..... - ... ----.-
I 

(, , 
I :<-
'2 Q 
III n: 
:--
II' l!' 
0.: ,- e> 
":J \J1 r ..... 
U' ::-,)0) 
a Q''-. 
1,1:1 .. 
:-.: 1--. (1, If'" 

r'J ' tJ 
cd f-· '-1 ! U 
e'l u~, 0.: 
--. Q e' 
o 0 ttJ 
Z () IUO 

• Lli 
!ilO)o..U 
0: 01 (f) C' 
o 
c.. 1 • 'Z 

r- 0 II 
'-' tC' LL 
l()LD'-.LtJ 

I It I_J 
(C C. a.:: C') 
Il.OOZ 
L) a.:: u o· 

II 
lL uc.., 
'-.0 Q:" .... , 
c...' ~tJ a: :c 
1-.1-
(f) <. ) 1-. t.J 

II J Lt. Z 
Ll. 0:.: -.,) 

a.::oC) 
(TI 01 () CL 
L{) LJ 1-0 

------+ 
o C) 
C'J 

\ 
--+-

o 
Cl 0 

Q) 

dO • :~C'br. E./ T 

t- - -- -+--
o 0 
0' r-

o 
(J:i 

D 
o 
o 
OJ 

(:\ 

" 

LJ 
Cl 
o 
(J 

~: f" 
,r :r 
(,oJ 

<.l 
o 
r'J 

If 
eoJ 

351 

m( 
r-- ( 
""-r- . 
.~( 

'-. . 
'.J ( 
<.' I j 

1 
j 



... 

l.. 

, . 

w 
Col' 
tv 

a 2 0& • US w ?.!.!4! S.W ..... au G_ 

1201 59 F STD/F~ CF6-50 CORE N~ISE MEPSUPEMENTS 
CORPECTED RDG 567. 99.9 PCT THRUST 
i50 FT A~C CORE/FAN SPEED 10281/3705 RPM 
GROUND ~!C ANGLE = 140 OE~R~ES 

1 10 

loct 
! . -

'1 

" 

~9C -~ \1 0 

;.-"") 

'-

~o l 

n 

so L 
so 130 

S21l7/73 

i2~ 20G ~l~ SaG eoo i2~S ~ooo 3iSC SCOO eOGe 
FREQUEN'::Y. f-1Z 

..•. ~ __ .;._"_ "-_~ ___ ~"'-- _;~d ....... ~~ .,&~ ... _~ .• -..-.......~ t' ;--:';;;'---'-'--::::::::-:",:",:~'---------"""-""-:'---' 

, 
j 

j 

-.",,,,<oc _~ ~ 



I; I ~ :'. 
n 
0. 

, " 
j.ll u" 
[L I- e.' 
-..) ,f) r_ 
r' 1 ~", (t 

C (j ...... 

lll:r ...... 
:':_1- 0. (fl 

I "J'd 
lil,. Cl~'l 

J f r, C ' r-l Q.~ 
..... -1 n c:) 
c.' 0 l1J 
2:'7 llJD 

• uJ 
lUmr.D 
(1' C1' (f) l0 
<::1 ..... 
U -z 

r a. II 
C' rc, '-'-_ 
l1J [1) '-. llJ 

, llJ.I 
If' C:J 0.: 6 
ll.r oz 
ua:ucr 

IL 
ll. ULl 
'-. c..1 Q:' <-, 
o ,iJ cr:c 
1-·1-­
(/)<"'1- 0 

llJ ll. Z 
ll_ O:.~ ::J 

0:.:00 
0' 0 1f"l0:.: 
,OL, • ..... 0 

D o 
C.1 Cl 

rn 
• i1~tlO F/l 

Cl 
0.. 

C) 
U 
D 
;' 

(' 

Cl c . 
. e..':z 

u 
w 

l. liJ 
:-> 
Cl 

°:1, 
(.'Q; 
• r· 

,', 
(I 

c' 
(~ 

c.' 
.0 

i.l_ 

C-~. 

"'1 
'-.. ' 

C.J' 
c.."', 

. J 



.. ,,, tI 1 

-;.'~. '\ -, ," 

--<- ------

19 ( 0 
C-

o 
D 
C1 
, rJ 

(fl C"l 

~- T_ lQ 

Z Q.. 
., .. 

IlJ cr (0 

:c T t~ llJ lrj 
cr~·O 

, 
:=:J (,0 l-

r (f)::J (0, CJ ! 

CL a:~ -..... I Ltl I: .- t.' N 
:C~O:(f) . 'nI- I C'J II} CJ 

llJ~' Olll .-
1 (f) L' ..... 0..: '>-

.... 0. c.: °u 
t:l Oll} Oz 
Zo:'u.JD UJ llJ 

·w :::J 
ILJo)CLO C' 
n::: (J1 (f) t['I 0111 
Cl .... JJ o (}~ 
u -z 'nLL 

C-a-i1 
U (() ll. /1 
If) Lf) -..... Ul 'J 

I UJ-l /1 CD 0 0::0 
li. L, CJ :7 If ucrua. 

t.i 
'-' (,I 

"YJ If r ('J 

Lt 
Lt. UU l' 'oCt::' .... 
DWQT C) 
I- ...... 0)( 
(f) L) ~- 0 

C' 
['- ( 

llJlJ... Z " LL eL: ::J r 
eL: 0 r' E6 0 ·-.,r 

en CJ Lf' _ '-.. 

Lf) LJ,-<c.) 
U') 

'-'J I 

, I I DI 

t.1 0 0 Cl 
(, C'J (.") 0 0 C1 

en 0. r<· 

~J 0 . ldSbO r .1 T 

354 

,.' 


	1980007801.pdf
	0001A02.tif
	0001A03.tif
	0001A04.tif
	0001A05.tif
	0001A06.tif
	0001A07.tif
	0001A08.tif
	0001A09.tif
	0001A10.tif
	0001A11.tif
	0001A12.tif
	0001A13.tif
	0001A14.tif
	0001B01.tif
	0001B02.tif
	0001B03.tif
	0001B04.tif
	0001B05.tif
	0001B06.tif
	0001B07.tif
	0001B08.tif
	0001B09.tif
	0001B10.tif
	0001B11.tif
	0001B12.tif
	0001B13.tif
	0001B14.tif
	0001C01.tif
	0001C02.tif
	0001C03.tif
	0001C04.tif
	0001C05.tif
	0001C06.tif
	0001C07.tif
	0001C08.tif
	0001C09.tif
	0001C10.tif
	0001C11.tif
	0001C12.tif
	0001C13.tif
	0001C14.tif
	0001D01.tif
	0001D02.tif
	0001D03.tif
	0001D04.tif
	0001D05.tif
	0001D06.tif
	0001D07.tif
	0001D08.tif
	0001D09.tif
	0001D10.tif
	0001D11.tif
	0001D12.tif
	0001D13.tif
	0001D14.tif
	0001E01.tif
	0001E02.tif
	0001E03.tif
	0001E04.tif
	0001E05.tif
	0001E06.tif
	0001E07.tif
	0001E08.tif
	0001E09.tif
	0001E10.tif
	0001E11.tif
	0001E12.tif
	0001E13.tif
	0001E14.tif
	0001F01.tif
	0001F02.tif
	0001F03.tif
	0001F04.tif
	0001F05.tif
	0001F06.tif
	0001F07.tif
	0001F08.tif
	0001F09.tif
	0001F10.tif
	0001F11.tif
	0001F12.tif
	0001F13.tif
	0001F14.tif
	0001G01.tif
	0001G02.tif
	0001G03.tif
	0001G04.tif
	0001G05.tif
	0001G06.tif
	0001G07.tif
	0001G08.tif
	0001G09.tif
	0001G10.tif
	0001G11.tif
	0001G12.tif
	0001G13.tif
	0001G14.tif
	0002A02.tif
	0002A03.tif
	0002A04.tif
	0002A05.tif
	0002A06.tif
	0002A07.tif
	0002A08.tif
	0002A09.tif
	0002A10.tif
	0002A11.tif
	0002A12.tif
	0002A13.tif
	0002A14.tif
	0002B01.tif
	0002B02.tif
	0002B03.tif
	0002B04.tif
	0002B05.tif
	0002B06.tif
	0002B07.tif
	0002B08.tif
	0002B09.tif
	0002B10.tif
	0002B11.tif
	0002B12.tif
	0002B13.tif
	0002B14.tif
	0002C01.tif
	0002C02.tif
	0002C03.tif
	0002C04.tif
	0002C05.tif
	0002C06.tif
	0002C07.tif
	0002C08.tif
	0002C09.tif
	0002C10.tif
	0002C11.tif
	0002C12.tif
	0002C13.tif
	0002C14.tif
	0002D01.tif
	0002D02.tif
	0002D03.tif
	0002D04.tif
	0002D05.tif
	0002D06.tif
	0002D07.tif
	0002D08.tif
	0002D09.tif
	0002D10.tif
	0002D11.tif
	0002D12.tif
	0002D13.tif
	0002D14.tif
	0002E01.tif
	0002E02.tif
	0002E03.tif
	0002E04.tif
	0002E05.tif
	0002E06.tif
	0002E07.tif
	0002E08.tif
	0002E09.tif
	0002E10.tif
	0002E11.tif
	0002E12.tif
	0002E13.tif
	0002E14.tif
	0002F01.tif
	0002F02.tif
	0002F03.tif
	0002F04.tif
	0002F05.tif
	0002F06.tif
	0002F07.tif
	0002F08.tif
	0002F09.tif
	0002F10.tif
	0002F11.tif
	0002F12.tif
	0002F13.tif
	0002F14.tif
	0002G01.tif
	0002G02.tif
	0002G03.tif
	0002G04.tif
	0002G05.tif
	0002G06.tif
	0002G07.tif
	0002G08.tif
	0002G09.tif
	0002G10.tif
	0002G11.tif
	0002G12.tif
	0002G13.tif
	0002G14.tif
	0003A02.tif
	0003A03.tif
	0003A04.tif
	0003A05.tif
	0003A06.tif
	0003A07.tif
	0003A08.tif
	0003A09.tif
	0003A10.tif
	0003A11.tif
	0003A12.tif
	0003A13.tif
	0003A14.tif
	0003B01.tif
	0003B02.tif
	0003B03.tif
	0003B04.tif
	0003B05.tif
	0003B06.tif
	0003B07.tif
	0003B08.tif
	0003B09.tif
	0003B10.tif
	0003B11.tif
	0003B12.tif
	0003B13.tif
	0003B14.tif
	0003C01.tif
	0003C02.tif
	0003C03.tif
	0003C04.tif
	0003C05.tif
	0003C06.tif
	0003C07.tif
	0003C08.tif
	0003C09.tif
	0003C10.tif
	0003C11.tif
	0003C12.tif
	0003C13.tif
	0003C14.tif
	0003D01.tif
	0003D02.tif
	0003D03.tif
	0003D04.tif
	0003D05.tif
	0003D06.tif
	0003D07.tif
	0003D08.tif
	0003D09.tif
	0003D10.tif
	0003D11.tif
	0003D12.tif
	0003D13.tif
	0003D14.tif
	0003E01.tif
	0003E02.tif
	0003E03.tif
	0003E04.tif
	0003E05.tif
	0003E06.tif
	0003E07.tif
	0003E08.tif
	0003E09.tif
	0003E10.tif
	0003E11.tif
	0003E12.tif
	0003E13.tif
	0003E14.tif
	0003F01.tif
	0003F02.tif
	0003F03.tif
	0003F04.tif
	0003F05.tif
	0003F06.tif
	0003F07.tif
	0003F08.tif
	0003F09.tif
	0003F10.tif
	0003F11.tif
	0003F12.tif
	0003F13.tif
	0003F14.tif
	0003G01.tif
	0003G02.tif
	0003G03.tif
	0003G04.tif
	0003G05.tif
	0003G06.tif
	0003G07.tif
	0003G08.tif
	0003G09.tif
	0003G10.tif
	0003G11.tif
	0003G12.tif
	0003G13.tif
	0003G14.tif
	0004A02.tif
	0004A03.tif
	0004A04.tif
	0004A05.tif
	0004A06.tif
	0004A07.tif
	0004A08.tif
	0004A09.tif
	0004A10.tif
	0004A11.tif
	0004A12.tif
	0004A13.tif
	0004A14.tif
	0004B01.tif
	0004B02.tif
	0004B03.tif
	0004B04.tif
	0004B05.tif
	0004B06.tif
	0004B07.tif
	0004B08.tif
	0004B09.tif
	0004B10.tif
	0004B11.tif
	0004B12.tif
	0004B13.tif
	0004B14.tif
	0004C01.tif
	0004C02.tif
	0004C03.tif
	0004C04.tif
	0004C05.tif
	0004C06.tif
	0004C07.tif
	0004C08.tif
	0004C09.tif
	0004C10.tif
	0004C11.tif
	0004C12.tif
	0004C13.tif
	0004C14.tif
	0004D01.tif
	0004D02.tif
	0004D03.tif
	0004D04.tif
	0004D05.tif
	0004D06.tif
	0004D07.tif
	0004D08.tif
	0004D09.tif
	0004D10.tif
	0004D11.tif
	0004D12.tif
	0004D13.tif
	0004D14.tif
	0004E01.tif
	0004E02.tif
	0004E03.tif
	0004E04.tif
	0004E05.tif
	0004E06.tif
	0004E07.tif
	0004E08.tif
	0004E09.tif
	0004E10.tif

	notice_poor quality MF.pdf
	0001A04.JPG
	0001A04.TIF
	0001A05.JPG
	0001A05.TIF
	0001A06.JPG
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.TIF
	0001A11.TIF
	0001A12.TIF
	0001A12a.JPG
	0001A12a.TIF
	0001B02.JPG
	0001B03.TIF
	0001B04.JPG
	0001B04.TIF
	0001B05.JPG
	0001B06.JPG
	0001B07.JPG
	0001B08.JPG
	0001B09.JPG
	0001B10.JPG
	0001B11.JPG
	0001B12.JPG
	0001B12a.JPG
	0001C02.JPG
	0001C03.JPG
	0001C04.JPG
	0001C05.JPG
	0001C06.JPG
	0001C07.JPG
	0001C08.JPG
	0001C09.JPG
	0001C10.JPG
	0001C11.JPG
	0001C12.JPG
	0001C12a.JPG
	0001E02.JPG
	0001E03.JPG
	0001E04.JPG
	0001E05.JPG
	0001E06.JPG




