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PREFACE

In 1995, NASA GRC initiated efforts to meet the US industry's rising need to develop jet noise technol-

ogy for separate flow nozzle exhaust systems. Such technology would be applicable to long-range aircraft

using medium to high by-pass ratio engines. With support from the Advanced Subsonic Technology Noise

Reduction program, these efforts resulted in the formulation of an experimental study, the Separate Flow

Nozzle Test (SFNT). SFNT's objectives were to develop a data base on various by-pass ratio nozzles,

screen quietest configurations and acquire pertinent data for predicting the plume behavior and ultimately

its corresponding jet noise. The SFNT was a team effort between NASA GRC's various divisions, NASA

Langley, General Electric, Pratt&Whitney, United Technologies Research Corporation, Allison Engine

Company, Boeing, ASE FluiDyne, MicroCraft, Eagle Aeronautics and Combustion Research and Flow

Technology Incorporated.

SFNT found several exhaust systems providing over 2.5 EPNdB reduction at take-off with less than 0.5%

thrust loss at cruise with simulated flight speed of 0.8 Mach. Please see the following SFNT related

reports: Saiyed, et al. (NASA/TM_000-209948), Saiyed, et al. (NASA/C_2000-210524),

Low, et al. (NASA/CRY000-210040), Janardan et al. (NASA/CR 2000-210039), Bobbitt, et al.

(NASA/CR 201-210706) and Kenzakowski et al. (NASA/C_2001-210611.).

I wish to thank the entire SFNT team of nearly 50 scientists, engineers, technicians and programmers

involved in this project. SFNT would have fallen well short of its goals without their untiring support,

dedication to developing the jet noise technology.

Naseem Saiyed

SFNT Research Engineer
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Table 6. _PL $epa_ Row Nozzle IR Camera Test Summary.

Configuration Oate Mach No. _leJPower Co_pondIng IR #-
Setting Escort Rdg.

? ? ? ? ? 1

? ? ? ? " • ? 2 =

3Hma(o) _7 0.28 _0 6o3 4
3Hmeio)i ' 4/u9;, ; o:2o r _ i: _ soS s

---3HmB(0) 4/8/97 0'0 2f21 606 " 6 -

3HmC(45) 4/8/97 0.28 2/?. ? 7- --

am 4/9,,97 o.o _1 _ 8 --
3B8 _/97 0.28 _ ...._ _ 9

3BO_(0) 4/9/97 0.28 _3 .........: _2 10 -- "

=3Bon=(o) _97 " 0:28 _ _ _i ......._ _ tl ...... "
3BOmax(O) 4/9_7 " 0,28 " 2/21 654 12

3BOmb(O) 4/9/97 0,28 2_0 - _ i3 "
3BOmax(O) 4/9t97 0,0 2/21

3HmOmax(O) _ 419197 _ 0.28 . 2/23
3HmOmax(0) 4/9t97 0.28 2/21

3HmOmax(0) 4/9197 0.28 2/20

3HmOmax(0) 4/9/97 " 0,0 " 2,21

3HmOma_(0) 4/9/97 0.0

3BOmax(90) 4/10/97 0.28

3BOmax(90) 4/I0/97 0.0

3BOmax(180) 4/10197 0.28

3BOmax(t 80) 4/10t97 0.28

659 :i4
664 is

17

670 18 _

2/20 671 19

2/21 689 20

2121 692 21

_2_ 696 22
2/20 697 2_3

, 3BOmax(180) 4]i0/97 " 0.0 " 2/21 - 699 24_-_

3BT24 4/11i97 0,28 2/20 - 727 " 25

2120 .3C128 41! 1!97 0.28 , 741 • 25(?)
--- _3C88 " 4114t97 0.28 2/20 - 762 1 _'.

= - .... "r =. .

mB 4/t4/97 0.28 _0 771 2
3AB 4/14/97 0:28 Z/20 778 - 3

3DiB 4115/97 : 0128 ...................2/20 ............... 801 4

31C 4tl 5/97 0.28 2/20 8t 6 5

3C12C 4/15/97 0.28 2/20 824 6

3C12C 4/15/97 0.28 2/20 826 7

3BB "- 4J16/97 0.28 2/24 832 8

3BB 4116197 0.28 2/23 ' .................8_ 9

3BB 4/16/97 0.28 2/22 835 i0

3BB 4!i 6197 0,28 2/21 836 t 1
_= .... TT:T : : ; TTT: :TTTT:: T " T :: :: : "-- ::: :: : _ - ; ;m _ : , | c

3BB 4/16197 0,28 2/20 837 t2

• 3AC .... 4116197 0.28 2/22 849 I 14
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+

Table 6. AAPL S_arate Flow Nozzle !R Camera Test Summary (Concluded).

=: +_1, ,J it, J r

Configuration Date Mach No. Cycte/Power Corresponding tR #
Setting EscortRdg.

3AC 4/16/97 0+28 ...... n0 851 i 5

3HmB(45) 4/17t97 0,28 =-=+ :............. _ ..........2/20 875 17
3DxB 4/t7/97 0.28 n0

+ 3_c 34,,t_7 +_ 0,28 ......."...._=_ .....
3BB 4/18/97 0.28

2BB 4t2i/97

2BC 4t2t/97

4/16/97

_16i97
?

4/21/97

3AC

3AC

?
4BB

5CB

0,28

0.28

0,28

030

?

0,28

2/20

2/20

2_0

2/20

?

4/41

-, =

882 18

892 ...... 19
918

945

958

851

?

975

21

2t(?)

i5

16

1

2

_7 0.28 4/4! 1023

3T24B 2223/97 0.28

...........3bb ..... "_7 0.28

3T48C 4/23/97 0,28

= 3T+ST_ 4123197" 0.28 •

2/2O !0_

2/20 • 1073

2220 1o8o

2/20 ........... lOSS

3
,mT__ ,

5

..... _ ....... .,+ ..+

? + ? - ? + " +? " 1
• 6TmB 5/12/97 0+28 Nt i251

6TmB 5/12/97 0.28 n0 1252
= . • • ±.._

6Tmc 5/1 2297 0.28 2/2t 1258

51t 2/97.

5/13/97

5/t 3197

0.28 " 2/20 + 1289

0.28 2221 I275

0.28 2/21 1283

? Spectat 1286

0.28 2221 1290 "

0.28 _1 1296

0,28 _21 • i 302

6

7

3Hma
5/13/97

5/_3197
3FC 5/t 3/97

3T24T48 5/13/97

2

3

4

5

6

7
8

9
i

I0

11
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