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_.y	 7.1 INTRODUCTION

In the following sections data plots are presented which examine the
noise characteristics of the coannular nozzle. The effect of changes in both
the nozzle flow parameters (i.e.., velocity, temperature, pressure ratio) and

-	 the coannular nozzle geometry are presented. All data are normalized except
for PWL spectra and the first 10 points, which are comparisons with JENOTS data.

Unless otherwise specified, the following plots are presented for each
study.

For full size (513 in. 2 ) at the 2400-ft sideline:

1. PM directivity, normalizedi

+	 For model size (29.399 in. 2 ) at the 40-ft are:

1. OASPL directivity, normalized

2. 1/3-:octave band PWL spectra, unnormalized

{	 3. 113'-octave band SPL spectra at angles of 501 , 901 , 1300 , and 1404 so
the inlet, normalized

'-	 The following normalization factors have been used in the plots:

1. PNL - 10 LOG (FT/FREF)

there:
PNL	 perceived noise level

' FT	 total ideal thrust

FREF	 reference ideal thrust JREF = 5130 lbf)

2. OASPL - A

where:
A - 10 LOG (AT02) + 10 10G (FT/ (AT*F 	 F } )
OASPL	 overall sound pressure level

` AT	 total area
R	 distance
FT	 total ideal thrust

i FRE.P	 reference thrust/reference area REP	 10 MAW)

3. SPL - 10 I,OG (SQ) - 10 L0G (FT/ (A*FgE.g) )

C where:
f SPL	 sound pressure level

A	 total area
g . , R	 distance

FT	 total ideal thrust
F.RE.F	 reference thrust/reference area QpEp = 10 WNW)

715
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4

Only a presentation of the data is made in this report. Data analysis is
addressed in the main-final report. On each plot the measured flow conditions
are shown for all data points in the comparison,

7.2 COMPARISON OF ANECHOIC CHAMBER AND OUTDOOR TEST SITE . (JENOTS) DATA

E

The purpose of this data analysis group is to compare data measured
previously in the General 'Electric outdoor acoustic test site (JENOTS) with
the acoustic measurements in the General Electric Anechoic Jet Noise Facility 	 4
(Cell 41). Ten test points were chosen for this comparison. For these points
the full-size comparison was made at 1812 in.. 2 and both full-size and model-
size data were not. normalized since the test model was exactly the same in
size and geometry. The JENOTS data was previously reported in NASA CR-1.35239.

716



^	 F	 ,

r

»9/28/76
1X.5:83—OQ1

_
iI	 I	 I	 1	 1	 ^	 _	

I	

I	 '.	 _f	 ^.	 _

fll1T	 tilN ^
 I	

.!	 TS V C LL4i -A^1 .CtM R. S

-^
spa—I- 	 N`QR . IFR , lj P .. iL—	 F ^D T S 

r.I 	 j	 1

fin

- --^ - -- -- - - - -	 -	 - -

I	 I	 i	 I

I -^-

:

—

.e. ^

^, a	 t^	 a	
I	 )

_	 1t	 L----	
I	

{  ^•{ 

i	 I
__	 Test	 o	 1	 o	 i

'	 - I	

_1	

i	 SYIH-	 p	 P
!	 T	 T	 m	 1	 µ'-

'	 Point	 r	 r	 T	 T	 V
o
	 vi	 V	 I	 e	 j

I	 1	 1.368 1.80	 690	 527	 844	 1000 85:7	 ---•---•--^	 ^._-... ^__ ! __—[__--- I'	 I	 !	 743	 1.33!5 1.746	 669	 505	 798	 954	 I



F

	

TT G R 659	 OQ	 '	 CONF. 1 ;: ,MV0EL S 17T.40FT - ARC	
11 CER[.<

	

t^ ER	 3 JE	 11S CELL4! DATA >vOMPARFSQN

	

Y,'fPs ?'9D	 1 QQO i	 IUD EGA. . i FREE ELI r - TES . PT .. 1

	

PTlPB.'-F-33b	
{	

En1oTs	 - -
—,- — 	

._..^_ (3 1St L...pg..	 -	 i -	 M ; 

s	 I	 I
- !	 I	 _^ _^._1.	 !	 _	 ^- z

	I	 ^	 n	
_	

'	 . I	 I	 '	 , r}I ^	
I Q^1 '[1'! ^•--.:3:1...	 _^	 ^, I .	 - _`t'	 '--`! -^T -

r	 ^4! !	 _t1.^ ..L.. 	 J_. 1	 +1 	SI

T.
	 1	

!

CL

	

E	 -- $Q _.- —__ SYM. Test
P o	 P i	 T 

o	
i	 o	 i 

	

Paint	 r	 r	 T	 TT 	 V	 V	 Vm!

---}_ _—•.—	 — _—_—.^—?—•• El 	 1	 1.369 1.80	 690	 527	 844	 1400	 957

	

743	 1.335 1.746 	 669	 545 798	 954

	

I	 E	 i	 E

	

5,	 6a	
,

	

E	
-	

Q	
aQ !	

! S	 so	 ! iDO	 '	 1 Q ^_ -	 11, '	 _ Iso	 280
ANQ1L^ j7Q^ I' I F	 D	 i	

! - I 

t



F	 J	 ^,	 of	 r}

;

f1 	! 	 i	 t	 I	 t	 -^	 ^	 +-^	 1	 ^	 j	 '	 I	 1	 ^	 I	 l	 i	 11	 ;	 ^	 F	 ,

i	
I	 1	

T!
	 I	 -

I 	 i	 j	 I	 1	 1	 !	 ^	 ^	 j

OUTER I^iKER	 JENOTS V'' C€LW DATA COMP-MISON'	 I	 $ 
	TT; R 669i	 52'.0 -_	 f. CONE, 1 .lKgDL SIK.4OFT. ARC- '#NOTS

	

— _— —^-° V, 
fps 7 901	 10,00 l N O EGA, . fREEPI€l.D: TEST PT. it	 I.. 1	 ;	 '	 ?

PTIPO -r.33S•"i--1^ 79 " 	 —PNL i QB ,	 i i	 !	 1	 ,

-

-

^

	

f i	
I—^	 II

	 i	 !	
I	 i	 i

	

y	 I	 I—iz

- 	 ---^"• -- 'C• 	 I - _--1- - 	 -"^- ^-	 -.-"'---^--- •-- I ---^	 i	 -I'•-	 "--••-I' -' -- I -	 •  

a:

I	 ^	 I Test	 P	 P i	 T	 T i	 o	 i	 — i	 I	 - '-- I I

	

, SYM.	 Paint	 r	 r	 T	 T	 V.	 V	 1	 #

	

4	 ___. 9^ v i	 —L I ' (]	 1	 1.369 1.80	 690	 527 844	 1000 957	 !
:	 {	 (E)743	 1.335 1.746	 669	 505 798	 954

T-

---^- 	 - i 	--	 -- l	 ---.	 -	 --

Til
4_1

•	 I	 i

	

_;_ Bi10 f	 8.00	 31 SD ;3'	
!

I	 1._ 100 I	 210 ;	 400	 1	 00	 f 250th ! $S170a SO . Loo' r _1. ^I -' t - pp	 1--
1 11'3_ _^B -CENT • • R 1~ RE12UENGY : H	

-_j. 



i

^	 ^	 f	 I 	 ^	 }	
•	 I	 r	

i 	
;

•	 -•-'1313•	 --	 -	 ---	 --	 -'	 r	 ^	 r0UT'ER-	 INNER ; ._.i.	 J.ENBTS . VS CE^44I DA'TR COf"IPARISON ^ a^ CML41	 ! ^^` `.a i 	 r	 r

`-	 TF, X 669,	 52(0	 r	 ? CflNF. 1 .•MQQEL_' SI'E 4QF7. RR 	 ---.^.__i__:-
N EGH 'FRLEFTEL6 - TES'T, PT ^. f _	 µ !

.	 s	 JENO^'S
!	 ,	 V , fps	 i	 I	 !	 ! .

T	 PTlP^i 1;.3 5 _ 1.7 - -€
	

'ANGLE  To {T' ET,	 EGR.EES 

[C1	 f	
I	 I	 i1	 ;	 !	 Q} Q	 U	 n"	 _	 i	 f _ I.	 !	 T_

BID

--..., - --	 • _^__.	 LLB:	 ! _ ___^._ 0

---

s'

i
N'

Tfat P o	 P 1SYM, Pout r	 r

'	 E3 1.389	 1.80

_.	 1_•-fl_. __	 Q 743 1.395	 1.74'8

I.
... ' ..r.._	

7
1

^t i

0o !	 i 200 .	 4400 soo

t	 _I	 I	 r

F	T T	
TT	 V°	 V1

i-

	

890	 527 844	 1000 957

	

689	 505 798	 954-
,	 I	 I

IQ ;	 31';60 !	 63013, 12000	 6[100	 50 DQ 1
:E TERROUENGY

 T 

!1-4

	

:  	 R	 i 	
i

I-A
f	 .



.	 ^ 	 {	 ! 	 i 	 i	 i	 I	 t	 j	 1	 i
•

-4-- -	 - — - --	 -- -
'	 t	 s

f	 JEN.3 E_,R	 ;	 OTS VS CEL 41 BOR COM

TT; x 66	
PRRISQN

I	
> u4sCUTER	 1N	 !	 ' !

!	 9 -= S2'0 -; -..	 CONF;: 1 -.'M ;ObtL SI2^E.4flFT. ARG -	 J voTS	
_^_ ..- I- --	 ---

F	 ?	 V, fps. 790	 10`?0— ^,	 N	 . ;FRE€FIELD. TEST PT. ;1-	 ----	 -	 --- ------- -
f

--	 -- -- f'3'IPii - . • 35 1.79	 j! ()	 (0 NLET	 9:q - NEDRES^ !	
I r ^^M ^^

-( • `+ -
y
	'	 j	 _ 

--	 --! -	
_j_ II 

^- ^— 

i	 I	 j	 i	 rnrn	 1	 i	 (	 1	 1
Lu

to

IL

co

1	 !	 i 	 I	 ^	 I	 ^- I	 ' -^i^	 r•	 I

	

Tola	
pia	

pri	 T	 T	 O	 i 

	

1	 1.369 1.80	 690	 527 '844	 1000 957	 1	 _-0	 743	 1.335 1.746	 669	 505 798	 954
-4	 - ..	 ii

	

i	 E

-

,

-:^ 30
IP

If!
100	 ^. 2DO !	 4OQ !	 8.bEI :	 1 16:0Q	 `3150 `	 I6309	 1.

	

- . j
	.1 r3__ i8 - CENTEV	 :Qu NCfY : [ Mr--
_ 

^^f

Inn ! -nrinn 
j	

-f ( -^ T



T—

F;

4--

OUTER	 INNER i JENOTS V'$ m caj-41CELL41 ORTA COMPARISON

	

0 R	 .20
T Ti	

-	
8 11-E. 40FT - ARC rd

	

fps	 t 10	 PT 
I

Y,	 790	 1000	 NO EW ^FRE It	 , TEST. 	 !.l
"L.'79	 ANGLE Tff INLET 130- EQREESPTIF .3 Z

Li

L 4—
_7-

tn
f

ce

°-70

r

Test	 o	 i	 o	 i _7 Ej
5YM. Point	

p	 p
r	 r	 TT	 TT	 VO	 V1,	 VIM

1	 1.369 1.80	 690	 527 844	 1000 957
743	 1.335 1.746	 669	 503 798	 934

4
00:	 400	 -3'00'

100	
8 a j .	 1600	 !3 0 1	 6	 000, pqal

rRFMWNC. ,----	 U,3 -7 8- CEI 4T ^- R -- f'REQU

7—

fi

4 , 1



i
_ 	 i	 '	

I	

_	 !	 !	 i	 I	 r	 i-	 —_^_	 _F ___	 f

	

f	 .

---'.--VDD

	

OUTER	 INNER i	 JENDTS	 ELVS CL'4I DAFF3 Gf3MP RRISON	 o LL4'1
-	 TT, x 669;	 520 ...__^ _}flNF. , MflDEL SI'E.40FT.. ARC	 -	 O <r!ErraTSV , fps 790	 1000 ^	 ^ NO EGA	 FREEF I ELL .' TEST PT • :1 # ; 

	

-- ---^ -- - P TP'^ 1
..
.33	 1 .79 - - _-`	 ' ANGLE' - TO 'INLET ; ' 14'0 DEGREES-I	 --

Ei
IJ

I -^ - ^- ---	 - -'-	 !-- - 

El

	

I	 I	 fJ	 I	 _	 ^	 1	 .

C3

-- -co ^ -	 — ;- -	 Toot	 a	 i
r	

i	 m	 L*^- !	 !	 I	 #-

	

--- SYN. 
P_ of t	 p r	 T	 fi

_	 T_	 T	 Va	 V	 Y

-`--	 i -^ - Q	 1	 1.369 1.80	 690	 527 844	 1000 957-

	

!	 Q	 743	 1.335 1.746	 669	 505 798	 954 {	 {	 }_.	 —c -

-J	

I	 -!	 ;	 ^^	 I	 I	 I	 I	 ^	 ^	 I	 !	 i	 t	 -	 }

	

i	

I	 ;	 ► 	 I	 I	 -I

	

100	 i 200: ! 400	 80.0:	 16 100	 3150' = 6300 I 1 2.500 : ' 500Gt' 6000	 f
'	 I	 I-	 +	 ! 1/3 QB -CENT€R - fREQUENZY -. Hz' . .

i

	

f-Tf 	 I	 !	 :f	 I	 I	 1



Rip}, zl ^.. afir.^illllslM9"w^w:^j ;rka	 ,f' `	 ..	 r	
..	 _	 s	 ^ _ -

f
I

J	 I a TE	 i NaR	 Y C. Li;41	 TA	 ©	 t4 ^ ?$^	 `_'NQl` S;	 CDnP RCS©	 f	 t
- - -; -	 T , 's	 ,	 ,	 - -..	 ^'	 ^- f U L	 E	 Q	 l	 T-.--S 	 ^IoTS	 - -	 ; - - --

P	 fig'	 1 0#	 I.	 QA . ;FEtEEI: p 
-FT;	 ^	

T ST P	 2	 ff - — - — -	 i	
S i ( T9—

	 --	 f—	 ,^--e—

4-4
)77

I	 III	

--7

I	 I	 i
-T	 1	 —.	 u._^	 f	 ^	 '_,	 tom.	

'r'—•_l

E	 s	 _	 ^^	 ?	 ---t- 

to

I

- __.

Test	
P o
	

p 
i	 ^ o	 ^ i	 oSym. Paint	 r	 r	 T	 T	 V "	 V	 VII

-	 - j
1. x€9.9 	 1.779	 Tll	 526	 96 :7	 980	 976	 - I	

-
F___ 1.. _	 J —_^	 _0	 701	 1.508 1.777	 705	 514	 969	 96`8	 L_^ _^ _.__	 L - =	 f

I

I	 f	 i	
rI
	 I	 j

;..	 I	 i	 a
SoHO

1

0-9/20176
I X&83 -00'1	 — _	 73ROLLSTEST



:
•	 f

+	
el

OUTER INNER I 	i ANCTS VS CEL14I I1^~ C[3.hfPARIS01^	 ^	 I	 I
- : -	 TT, 'R_705 -	 5 0	 ^- - i COi F, .f ,MQDEL SI E.^Of	 ARG	 -,- O i JENOTS ; t

1	 V, P. $69,	 1Q©	 +	 NO EGA . ^ PEt€Ef IELO; TES3 PT 2^ --- --i3HSPL 1 q$ _ _ 
3 ..	 _	 - _ i _	 ._ 

I	 ^	 !	 I	 ^	 f	 l	 ;	 I	 I
i -	 • ^ --^ -I .	 ^	 . I	 j	

_^_ 

i - -.^.-._._ I	 i	 ^	 -^---_ .^ .._-^ ^ ^ -: ^	
i - 

I	 ^	
:	

,	 + t	 ^ :	 1	 ' _

{

i ._-1•^ 0	 i _____:_ .. . _ _	 _	 ._ _._T.... 
i	

^._	 ^ _ .ice.. k ..r_^	 ^	 I	 r	 —^	 r	 I	 ^	 ^	 i	 -	 —

Z i—	
i	 0®
	 i	 I	

t -I— 
t	 E	

i	 T	 i

- ^' fig{]-	 •-----•^---`^-- ---	 - --' --^---^_._____....._:^._. 	 ^ —.—.;---	 -^--^---	 ' ^F--^--	 ^	 ^	 I	 :

t	 I

-- e	 ; ---
Test	

P o
	 ^ 3	 Ta	 T i	 o	 i 

Point	 r	 r	 T	 T	 V	 V	 V^

-'	 - -

	

2	 1.499	 1.779	 711	 526	 967	 9:80	 976-,	 I

F _	 7^Q	 701	 1.508 1.777	 705	 514	 969	 968_x_

-^_-__I _.-e '	 _L._^` ,._-..-L-._1. _r-a.^^^.^J' _l^	 -l ^ _•-•_ t	
I	

^ _^	 i ^	 ._	 _	 ^	 1 ..-^ ^•.---^— i —	 I	 '	 i —	
^ -_ -_'I	 —!	 -	 ^

1	 i	 ^^	 1 -	 I	 I	 I	 1	 I	 I	 r	 ^	 I	 ^

s	 ^_	
T	

i	 }	

i	 I	 I	 r_ 

'	

20	
I	

4Q	
'	

6D	
1	

! 80 i	 I	 ! 100	 I	 F 12.0	 i	 _140 1	 1 0 I 	 180'"'7!	
—

c	 - 	f_ t ._ ; j . _ — i .	
--AN GL I TO INLE _: { DEG.   

d	 __



.	 ,	 1

i {

.^-`	 _ _.;_------ •-._.-..___--.	 .- --- ^ ----- , --^.... ^-...... E 	-	 - -	 ^'	 •^	 _..^._._- ^	 ,	 4	 ^	 E- 	^

ER	 VS	 o cELLU
s ou	 1 N ER	 JEWQTSI	 CELE.41

	

OAT C(3MPARI SQ	
^ I

	

N	 I

>^ 70'5	 52	 - -- y . 1 rMODEL S I Z-E-.40F1` . ARC	
O JE OTSe

 f	 , CONE	 {
i -
	

V, ive 969	 1Q00!	 N.0 EGA	 tFREEF'IELb TEST -
	

i2_P.T•,__^

	

PT71'' T. 50.3 –1-.79
.._	

I FWL DB
_

L	 —t --1--

'	 —'-	 --- - -	 pF9i {	 ^_	 -	 y	 T

W	 19

lie

I

--	 Test	 P o	 P	 T
T--

` 	 SYM;	 Paint	 r	 r.	 T	 T	 V	 V.

----'T+--: ---	 2	 1.4`99	 1.779	 711	 526	 967	 980	 976	 ;	 [

I	 —Q	 701	 1.508 1.777	 705	 514	 969	 96`8

LI

j	 j	 1

E	 ^'
1	 _

'	 j	 1

I	 iQ0 • 2301	 40Q _ 800 I	 1:6©D	 315Q i , 630Q 125Q0 ;	 -	 --;-_ ^I_-L^

ET.I.—	 r ! I - !-_	 _ . - - 1f3 I CE TER %auNCY:..M --^ - 	
- -

1	 i	 s	 s



T-^ » 90 ..	 0	 41
I	 I	 # OUTER I INNER I

	 1 JENOTS VS CELL41 C^FZTA C OMP ARISON CELL

CONS , 1 .;MQ'aELI S 11K. 4QFT . ARC -	 .rEr^oTS	 44
- - IT, R ^QI^J	 S2 

D ' - f	 Ne ^Gp :. ;	 - - LD TEST PT .
V, rps ^fi9	 ZOQ _	 T FREEFIE	 _

-`;	 FTIP 1.5.13 , -7'	 QLE Q I'INLE	 1 6q DEGREE	
--

'
M 11_-_?-^. ^.-- 1	 .^]-:Cl--ail- —_ ^-- I 	----- ^- --C^

M El

	

al 1 	-	 - -- I•—

	

.	 I	 —,--^	 -
-t- — -- ^-- - 	 ^. I	 I —	 kw

-- _i - to 	 Test 	
r 

	

cs	 P	 P	 T T
	 TT	 V

o	
V
i	

^

	

-- I • ^ - - ^ _ SYM...	 Poi:mt	 r 
Cti3

50

	

--i-- E]	 2	 1.499	 1.779	 711	 526	 9.87	 9:80	 978	 -- i -
Y	 701	 1.508	 1.777	 705	 514	

969	 96:8	 i

---- -	 -- 	-- — -	 ILL	
^:	 ^ -•^-

Ii	 I	 I	 I	 I	 i[	 li
^	 T.

f	 I

-A  
f

-T-	 I,f
r

^^	 ,	 I 	 I	 I	 =.	 ^	 _
o-

	

'	 4'Ofl I	 SOQ !	 ZS160031,501	 B3;00	 1250Qf	 50003'	 1 50Q00;_
?	 —	 - ----E . Z ^3 iJ i_ 	 20'0 i	 - -1 _—	

--	 -	 --r— --
- -- ,	 I	

Zl3 - 3 ;CE T R
.

RE»U . t3CY: -H 3	 f	 I

c:	 ^	 r	 1	 !	 I'	 f	 I	 '



l  
	 r	 ^	

1f

	 I	 ^	 ,	 i	 ,	 ^	 {	 i	 3	 i	 ^	 i	 r	 —1  	 1

.	 1i	 !	 '

i 90. 	 -	 -	 -	 a	
1

	

's	 <	 <

OUTER	 IiNN£R	 j' J51OTS Vs: CELL41 DRTfl CfMPflRi50 'N i a, cu41
-	 - TT, ° W-70 15	 620 -	 - CQNP.	 . QDFT	 - ' I -°^:

	

- V, v9 , SO	 1000 _ ^^ ^ ^ ir,
".^^ MfL-SIZ . 4Q. ARC

. R EFTEL3J. TEST PT. ; 2 	
Q JENOTS

-	 — ,_r!	 PT/P0 T ;5'09 f .7	 ANGLE TO	 ^9Q CEGRES^ !' i	 r

El•
f F

I
-	 -

	

.	

E	

`E

I -	 !	 !	 1	 '	 I	 I	 i	 ^	 I	 1	 ^	 r	 i

	

i	 I 	 I

;. 	
. _..	 _.._-.	

Tessa

	

^._..w	 wE _ _ _ BYM;. Point	 r	 r	 T	 T	 V	 VVM 	I1	 -	 !

	

0	 2	 1.499 1.779	 711	 526	 967	 980	 976
701	 1.506	 1.777	 705	 514	 9,69	 968

	

t	 _.^ ..	 - _ - i-	 -I•---^	 :-.^._..-^:...._.^^	 _.^-	 p,.___-_ . ^^--i--- -.	 •.-•- ^-- ; -- -•--^ •. 1 .	 1 -`(- I	 ^ .	 ;-	 I

r(	 i	 I	 i	 1
II	 iII	 iI	 t	 I

1330 `	 2,flQ ' 1. 4Q3] :L - _8Q0 ;	 1600	 31. , :.6300 	12 0a l __ ,_5 Ma-	 .©OR0' - - ` ^_.._,.- . ---] 	 -f.

I 	 T	 1-/3 OBE CENTER REQU NGY H 
- = 	

3



fl	 r 	
r 	 :•	

t 	 is 	 a	
- 	

- 	 ^	
_ 

	

_	 _. .,.. ..	 - 	 .r.	 ^•

•	 '	 1	 SR

•	 I	 F	 I	 ^	 _i—	 t	 _
i	 {	 i

F{F{ 	 -^	 I	 i 	 i	 1 j	 l	 I	 I.	 1	
I	 I	 {	 ..	 I	 i,_	 ,	 .I	 .f.	 .	 '''	 ^	 I	 f	

j.

L	 I	 ^	
_I	

^	 t	 r	 ^_	 k	 F^^	 i	 i

._ 	 -	 - _ I- --	 -	 DATR COMPARISON _` ^^-O U T ER	 INNER	 .}E .	 ,`	 •'	 r ,^	 I	 I^QTS^ VS CELL 	 I
	TT, >;7q5	 5,20	 F	 - I COUP. i .MODEL sizE 4OPT. ARC 

j	

I ..	

I	 d J?ENQTS
V , fps 9S9 1 QOD ^	 1 NO EGR	 PREEf I ELD , TEST PT ..2- -	 _ i	 [ 130 DEGREES-^	 f P : [,--- ;	 f

. 	

SET ---
	 -- - -	 _.

	

_.	 I	 PTIpI L 808 1 '; 79	 !	 ANf3 E TQ IN
It	

LE

I	 i^^ 	 I.	 r- . 490.--A I -, -	 ---I--	

I -	 .f

	

a 4	 ©	 1	 i

I	 I	 _	 T

s	
t	

I	 I

	

•	 :.J	 I	 i	 I	 i

	

IFS	 i,•r	 - ^- I - 4•-----••^- ^ -	 •-	 -. ---T---	 i	 — —	 -	 _—:^---^---• 1	 - --^---^--	 ^—
-

_	 k

	

I	

j

o	 I	 I	 #	 ^	 ^	 ;•	 I '	 I	 '	 ^	 i	 I	 I;	 I	 ^.	 I

rn

;,	 --t	 --	 Test	 o	 i	 0	 i

	

— — -- -- --^-- I	 S.M. Point

1.499	 1, 779	 711	 525	 967	 9'8C	 97B

pr	 pr	 TT	 TT	 y0	 vi	
vm

--- `-	 --	 -- - - -- v
J

F
,_	 ! —^:	 _._	 7p1	 1, 5'08	 1.. 777	 705	 514	 969	 968

LU

1	 1OD	 210:0 	 460	 80011 600 N,' 	 3150
-	

i $3001 12 ^^Q^.._. 25.000, SQOOfl. —,--^--^_	 ---'— - -- ; 
1 Ili 08 CETER R'EQUENCY:

	

,	 I	 {	 I



J.-  - t . -'	 L	 7

1001	 2M ^ 	 400 6300	 1. gol
C€TER :REQU N'qY

14,

nn^

-4

71,
	 1—` "

too
OUTER	 INNER 1	 JENOTS, V'S C ELL41 DAtA CONFARMON

TT, • R 70:5	 52-0 	 CONFe i .:MODEL 51 .40FT - ARC - -ZE..	
JENOTSV f1ps 969; I Goo	 NO ton	 'FREEPIELD. TEST PT. -.-'2

PTIPO - I .-S.'08	 RNG^-,E T ID 'I INLET	 140-DEGREES

--90	 sm
4—

07

ti-Ti—_0
^ASO

TU

-4

4-- 
4--	 —1

70

EO

F	 —7—

IS.
Test

p

rSY,14;. Point	 TT	 TT	 V,	 v	 LA

T FT, R	 AV .Ipn

El	 2	 1.499	 1.779	 711	 526	 961 980	 976
701	 1.508 1.777	 705	 514	 969	 9618 4—

L



	

TE	 I : ryER	 J = N TS. V$ C kL41 I DATA' t~ HP R1^Sa	 © cEt:L4	 .

-y^-^ 	 S iP3Q :
T	 1	 ;.

	

^^	 I	 -	 G:	 f 1'	 f 8	 ---	 -
V̂,

	

fps d7	 i	 0 D	 N Qf3A`	 PR E I;>F 	 _T	 {
IS	 OB

i

,

I	 ^	 t	 k	 ^ 	 ^L	 !	 I	 :'

- r	 ;L f 	 _

`	 f	 '-	 -	 ^	 t	

fl	 S

r

Ttvst	 o	 i	 o	 i
P	 P- _	 $YN '.. Point	 r	 ^r	 T	 T

T 	 T	 yio	 Y-	 1
j- I
	

-	 []	 3	 2.05.2	 1..763	 970	 538	 1472	 984	 1159	 I	 - -
_	 I	 — Q	 703	 2.043 1.782	 978	 508 1474	 964--	 ---	 I

	

I	 i

t E	 _^	 ^ ^	 I
I	 f

- ,

i

	

.	 t	
0	

1' Q	 i	 D
---T

^-	 -rt- -
1	 ^' 0

	

. 
	 1	 i --

,

09/28/76
1x683— a^	 73KO _s_sT€nT



4

	

1	 I	 '	 ^	 I

,

I
• 	 ^	

I 	

, 	

j 	

11	 i	 1S

QUTfft	 INNER	 JENt3T$ V-61 CELL41 DATA COMPARISON	 o i CML4^
-	 -'-	 TT, ' 'R 8'16	 - +52f1	 -' -- COt^F. ; 1 ,M'fl?L SI'E . 4i3FT. ARC --	 -i, Jlro€s	

-	 :..-:' - Y

_	 Y,	 1474 !	 p0p	 j NO EGA FREEFIELO^ TEST PT,
PTZP() ,04.	

Test

.fi g 
_j I
	 - DASPL

_
r Db	 k	 —1 ; i._ 

	

k	 i`.	 '	 !	 j	 i	 I

	

^.̂	 L	 I	 _ Ili_ 1 - I	 __	 f	 I	 j	 f	 i	 ^ 3	 ^ _	 _I ._ ' _^_ I -^.- t.._...	 ^_	 I	 ^-__	 . 1

ii

F	 _

al

to

T t	 i	 f
P °	 p	 TT° T	 Yo - --'- $	

!	 Ste'	 ... r	

r	 T	 {

3	 Z.. 052 2.. 763	 970	 538 1472	 984	 1159
---'-•-- i . _-- -- _	 ' .^. . ! 0	 T03	 2.043	 1.782	 97-8	 508	 14 ,74	 964	 I	 I	 --—' —

•	
s	 Er	 If 	 '	 I	 f	 f	 f	 ' 	 -

-	 I

	

i	 2p I	 t	 4D ! 6	 S' I	 1p0	 i.^tp	 1, G i ''	 1, 0	 1 0- -f- --_	 _	 ^_	 ---ANGE I TDj IN^ET::jDE -	 -- 1	 T--	 -	 _ 1_ 
^^	 Iw

.i
-



11 	 i1i1
i

II	 T

I	 E

	BUT ER	 INNER	 J NiaTS VS GELL41' 00TA • COO. PARiSDN	 a;	 r i	 _ r	 _ r

!	 ]'T, ° R 978 ,	 .2D ;	 CON' . 1 V,mo L. S.I	 .4'8FT • ARC -	 ,	 t---r-- T —
JENOTS	 !	 I

	V^ tpg 14 ? 4 _wIGOD 	 ii
 NO EGA .- iFREEFIELD^ TEST PT, ;3	 I ^  

-	 , -- — PT/P^ 2 .6043.79	 i PW^

I ': _^ -..a._.1.4!^	 --- ^ -- r	 ^	 - ---, _ _ __ r	 .— f-- . I —•— ^ 	 r	 •^--•-w-.^ J,-- i	 i	 i	 I_._._	 —_i_^.
^ 	 ;	 i	 j	 f	 I	 I	 1	 ^	 r—

-w

I
#	

^	 4

El

CL

zi 2:0

A.

	

 E	 I	 I	 ^	 ,

rI

	

Y	 L	 ^	 k	
I	

^---	
^	 ;	 j#^

cn 1 i 0..	
` __	

Tsait	 o	 f	 o	 i	

^I ____ 

Y ^ 	 {	 i

A ^

	

- SYri. POint	
Pr	 Pr	 TT	 T	 o	 — --+ - ---

i

	

$	 2.052 1.763	 979	 538 14',72	 984	 11.59
E)	 703	 2•..043 1.7$2	 978	 508 1474	 964

€.

	

- - --	 ---- - -^- -	 !—

	

S	 ,

i	 I	 i	 1	 !	
-	

!

!	 ,
110Q	 20Q	 I 400	 8 0	 116Q0 J t 3 Z;5Q	 a 63,0.0	 12 QO ! 	UQ: 50100 	 i

1f3 OB ICE14TER REIUNGY. H``-_	 i~

i

t



400
20 NCY -I HZ

 f

f	 _	 x

+	 f

-- —4D-
' _ ^^ : Q#J ,	 2QD

j3 08 110EN1
I

I	 s

r
A

	

j	 f

6	 ^_	 I	 1	
^_—__ _^	

I 	 1	 f	 i 	 ^—	 I	 I	 i 	 i	 I	 r	
j 	 ^'	 I	 i	 ^

I	
91	 ;	 I	 I	 ,

-, -r-
r

r	 i
I

•	 !	 I	 _	
is

i

- I QuT	 ran	 I	 DATA	
- .-- 

SON o c&L4^I 

	

JENOrS VS CELL41 Q	 COMPAR 
:^—	 . !MODEL SIDE 40^r rr, ° R 978	 --•- 52U	 Ct3N' . ; .. ,	 --, -	 ;

V.:, fps 1474	 1 000	 I ' NG EGA ; . ;F'REEFIELD. TE$'f PT • ,3 #	 Q{ JIENO'FS_ _	 +---- -`	
P7TP Z4,	 -- ; 7,g—; --i _ j ANt#i.E r0 l iNLEr	 S DEGREES	 t I	 -	 ---z— -^-- .-- ---T .-- w

^,	
I	

4JJ	 1 	 I	 t	 `	 —!	 ^^;	 t	 f	 i--r--^-	i	 —	 ^_	 •'	 ^	 i

s	

i	 1	 I

I	
I	

—	 T-- i— i —	 '	 —►Sl	 t	 I	 k	 `	 i'	 E
—

1	 —^. -	 -r—	
1 I ^ ^	 -- -- I 

^^ `^^ ^ I ^,	 _ 
II

	 ^ ^	 ^F" i I _ I	 ' ^ ^ I _	 I

fL7 (j	
!	 ^	 ^	 t	 F	 I	 3	 I—	 ^ I	 ' 	 t	 M	 • -	 • I T	 Imo-

E e—_- 	
._,•	

-	 I	 `-	 -^ -	 ..^--	 1	 I	 1	 j	 L-	 7	 y^	 I	 ^	 I	 ll	 1	 I	 ^.	 I
- --

o
--- !_ _!	

I	 I_	 sk f j	 __	 I _a	 t	 i ^ I 	 I	 1	
iL --. -

- 	— 1 — i —	

kF

{F}

F} 	 fi

e
(. I{ ^ . 

j_ - -	 -^ -- --	 t	 _. '	 I	 I	 _	 }	 _ s	 -

ri

I---=--Tim

	

P 
o	

P 
i.

	 TT 
o	 4	

c	
t	 tff	 #

.-. -- --I	
SYM, ^	 mfr..	 .^ :..T	 Y	 I-- —7-- —	 —---^ -

- I 	 I	 "' []	 3	 1.052 1.783	 970	 538 1478	 984	 1108	 I	 i"	 i	 '— ^' 3 s
703	 2.043 1. 782	 978	 508 1474	 984

	

-;-	 - L- -F---

^^	 I

-- 

...

50q:00:

j	 I	 ^ E r ^--^!	 ^f	 I^ ;



1

i	
^	 !	

i	 1	 I	
'I	 ^--	 I	 ,	 I'E	

I	
r	 I 	 '

	

..	
1	

- I --	 !	
I	

;	
f	

l ..	 i	 -	 ^-	 -	 -	 - I -	 r ----^

	

f	 I	 !	 !	 _	 I	 ' 	 r

i	 f	 !	 ^	 Y!	 a	 i..	

_I	 fi	 I, i	 r

	

•	 i	 ^	 ^	 i
_l11 fk

	

..	 ,.	 r	 I•	 t iJ fJ 
amTE'R IKRER	 JFNOTS, VS CELL41 DRTR COMP ARTaft ^ a CMLss

TT, ° s 978; -	 52.6 ! _..	 COFLKO DEL. 81M.40 T. ARC
V, fps 1474	 -'10 100	 NO; _NO EGA	 :'F R. 	TEST PT .13	 Oi ^Er^oTS

	PTIP 2
-, a41 ---1 .7'S- 	INLERNaLE -T£3 i	 90-nf#3RES`–

	

!	 I 

r

El
-M.

Lu
7	 !	 _
ta

El
W.

ac-

	

- J 	 _ 
j
i. __ ^.	 I - -	 '	 1	 f	 I._ 1	

I	
?.^_ 111111 _;_ _-l r	 - i	 --^	 `	 _^__

to

	

-1	 --^ --	 - -^	 -	 -'—	 ---
5	 !

	

I	 Test	 o	 i	 o	 ^^i

	

mV 	
-	 -	 - —- ; -- I - _ I- SYM,.	 Faint	 r	 pr	 TT	 TT	 y° 6fl

^	 ins-'--,	 El	 3	 2•.052	 1.763	 .970	 538	 1472	 984	 I159

^-- --'.-.._. ^	 _. .—^...-! • .---- d	 703	 2.,043	 I.782-	 978	 508	 1474	 964	 r

	

^	 I

loo i ; 2ba !	 4Da i	 $oo i	 1S;ao I 131!5	 a	 12 afl	 Oaa	 a aol
1I3 QB ;CENTER REOUNCY, H	 , 

ff .
	 i—	 _— -



1I ___ --

2500 __Z5000 10-§a ou

TJ L L

j -

F

41'JENOT S 	 CEL

	

'TE	 INNER 	 L41 DATA COMPARrse
11; r-aLCONF - -1 .'MODE ' SI ZE .40FT. ARtTT, It 978'	 Ead	 L

:	 I	 --	 i; .p 	 OTISV. f Ps 1414	 idoo	 NO EGA . FREEPI ELD TEST , PT - ;3	 JEN

EES

	

JNLE	 0 DEfT	 - 04/P. 2. S.

AD .

_	 _ ^,. _. _ _ 	 v.- ^- ^ ^	 -- -	 -^-.- - .^ ,-- ^ ---+- - -^ ^ 	 -	 ^- -- }	 ^	 f _ _,. __ ^. -off ^- ! - ---- ^ - -- ^ - •--	 - ^-- •^ -- -.
ot

7-
j.

Ef) 

1 -4LLLJ

'F-

t

19

--j	 4-j- J-_ I -t-L_,__._-1_._ -1

	

70 -	 ------	 —4-
T00%	 0p	 T	 T— 

I
polat 	 r	 rT	 V V-.	 T-.

3	 2.052 1.763	 970	 538 1472	 984:	 1159	 7	
t -4-

703	 2.043 1.782	 978	 508 1474	 9"

^.	 i
1	 4-	 4 --- 4^--

Zpa	 410	 1 e fli '16001

V37-

4

1 3 1.W
0



j	 EIUTE
	

INNER	 cgmPgRI !SQAf	 car^st ]	 #	 ,__	 _._

RTT	 978'	 520	 Cc,NF. 1 .'MODEL $I E.4 'QPT ARC 
I .]ENQ'TS VS CEL^41 aATA

V, fps 1474	 `'I	 — - 0 CGR - , PREEFIELtI .• TEST ^T, {S i '	 JENOTS 	{	 ;10Q0	 H	 --^- --__!	 PT/PD 2.0+43	 179	 ANQE Tfl ,I.NLEF - ; 1 d'O QEGREES 

an

f

I	 i
^	 I	 E19 i 	 I

yh`;̂r	 Q ^	 I	 I	 !	 1	 {	 ^ u^	 [
!	 ^	 i	 I	 ^	 I`

'	 Q	 i	 !	 I	 1

yUj
I 	 .^	 .^._	 -1	 L	 111	

I^i
- -. 

^U^	
-- ^._.—_'	

_- ^ - —.- _
	

-'	
i _. i — ^	 ^	 ___.....-^--•'7

	
^	 -1_ ,^. __ice.. ^_	 —	

^--^-

C3	 {	 ,	 I	 j	 !

.L
fn

COO	

l 3 

Test	 o	 i	 o	 i
SYM . Pout	 pr	 pr	 TT	 TT	 Vo	 Vi

El	 3	 2.052 1.763	 970	 538 1472	 984	 11.59

d	 703	 2.043 1.782	 978	 508 1474	 964

-	 i	 I	 1[	 I	 E;,	 1	
I	 I	 I

i	 ^---- I -	 It

10.0 . 20.0	 400	 800 i	 1600 i } 31;50:	 6300' 12500! X5000#	 0 OA i I_	 I	 ---	 { 13 BCENTER fREQU NCY. €H	 ---`.	 C f —	 - _	 ! #- -^_- -

	

i	 I	 !



1

i	 ^	 I
f

f......

iT,	 ,	 °	 ; -7-T- --
g i35	 g;	 E	

D TA EOl^P RISO {i flI TE 	 t
R ...	

J NHS V ,	
LL4 f5 €^)	 ^NOrs- --

	

i	 r	 .

r-.._.	 Y rps _2Q i- ...^_._ - 00 • .._ _ N	 MFR£ i^E D T 5 P	 4	 11 	 .-'_ 
Pfi7Ai	 (- !	 T 

:
_

^j	 ^	 +	 i.	 ^	 I

i{	

I	 r	 1	

1F
.	 1

' 	 i _A

yi	 •	 !^.	 I	 ..^.	 ^.	
i 

_..L___...I	 ^- I	 1	 .^.	 .^. ^_ ^I. - t _.- I
	 I	 i - ^	

_,,,y.	
^I	

.

i

i

I:

	
-

Ei- i 	 I	 A	 Toist	
P.
	

Pi
	 To	 Ti	 o	

—

nt	 r	 r	 T_	 T	 Y	 111	 1^	
^__.._,...	 I L4	 2,703 1..768 1386	 346	 2031 993 1390	 ^--,^ _ L _

'	 _..	 705	 2.712	 1.779	 1336	 3.11	 2018	 965	 t	 1	 - _

So	 SCI
A	 IkeF._

ti

I	 ,

09/28/76
i^Cfi8:3-O0 i ^
	

73KOLLSTEUT



')rT, 1,111111	 ^4q
	

OUTER	 INNER	 1 JUN 0 T V S CELL41 DATA COMPARISON 0 
I
CM141

A

	

R 1366	 $2-0	 COW 1 , MODEL S I ZE. 4-OFT - ARC. ;V	
r

	

" ^., fps 204 8	 1 001D	 NO EGR	 FREE FIELD', TEST FT 4 11	 '0. JENOTS
PT/FO_'2 .7^ UKS'

_7

- ;_ ._ j _1 1'Q" _ ^	 ^--!.'^.• _•^-j^-.-..._.-.^-- -__f _._. L....^i .-^-----r -^}-_-^.__fT1 ^ • j !̂- j.J-._	 .^^ -_^^'_ .._	 i	 r	 -^--

_J J

L

4

T.
	 ------

Al-7
M

Test 0
p

1
p

0

IT. TT vp VIL
Sy,

Point r r

4 2.703 1.768 1386 546	 2039 993	 1390
705 2..712 1.779 1356 511	 2018 965

70— —

401

	
I	 15-P I	 8 .0

— --	 !	 i - i	 i	 i	 -- -^ -_	 Fl N G. : TO! TALE	 BE
IL

j-

T-i

I	 i	 JJBOry __ 7 
^l



in. ^1^9f^ 10v F1r lac 4	 n,r •	r	 i.,	 ..	 t	 rn z..	 r x	 as ::

!'	
}	 I

	

k.^_...__._J	 E	 I	 'r

f	
I	 i	 '

---

- 	 OUTER	 IN1'c8	 Jt[nTS Y 'S CELL-41 DATA :. E[3M!? ARI'Sll j o CELL41	 E - t	 ^_

	

T', ° R 1.356	 52fl	 - , 

	

i	 ! Cfll+i	 1 .^SQDL SI ^E.4€T. ARG -;	 i	 -= -	 t —T --•-

	

p zo18	 E1O a 	 I r NO GA FR€Ei^IELD i T€S^' PT ^4	 d -fi t -	 t	 - ---JI NO s
V	 1

- .
r	 - FTlP	 73-	 .- 	 iJ	

.._.^	 k	 ^-L s
I	 I	 i	

^	 !	 k	 I	 I	 i 	 I	 I	 I	 ^	 .I	
^ i	 ^	

^	 ,	 ^.

	

!	
t	 r	

I	 f	 E	
!^—T7--t .	 !	 ^	 ,

El
^.	 I	

i	
I	 k	 I	 j	 i,	 I	 !

_ ---t--- . ----1--	 ^ 	 E	 :-	 - --=

	

I	 0	 ^C^J _I .	 _

	

-

_	 !

'	 I as ^	 ^ i	 I	 ;^	 !	 ^	 {	 _	 I	 ,

_L, ' k:_ t	 _ -z-_-- - -wl- 1	 _._Y i • 1— I —^ 4- -

	

!	 ~T	 k -^ i	 i^	 ,	 k	 ,	 t
,

	

!	 i	 l	 ^	 i 	 r _^._._ ^	 i	 t	 I	 F	 i	 ^ _.	 ._ f
— — 1 6 Ca

	

-	 -.- ^	 -

	

t	 Test	 P o	 P i	
o.	 i	 ^.

-	
sy. . Point ....rte	 ..r`	 T	 Vc

	 --

-- -_ 11 t^	 = ---_

	

r	 !	 El 1,

	

4	 2.703 1. 768 1386	 546	 2039 993

	

703	 2.713 1.779 1356	 -511	 2018 965

i	 I

	

^_ t 11D t
	

2013 j	
w400 _.._i._gQ !3

- B^CEEVT I-1 R- EM NCYOt 12 QA;
	 SOOOi plQ00	 ,t ii	 !	 •

'` Y



T

	

OU TER-	 IM ER	 i-E-NOTS VS CELL41 ORTS CQM'pfqRjSO`j4 	 M VELL41
TT,	 13:

f ps 20 18
56	 0	 ...	 C(Y.NF - I Q L SIZE..40FT. ARC

V,

	

	 JENOTSIED T.L '	 E.8 T P T -;.4

	

goo	 NO EGA F REE,

	

PT/PO 2 71	 ANGLE' To NLET ' =! 50 DEGREES

^;	 m	 ;	 i	 !	 - ^-	 1	 '!	 1	 ff	 I	 trq–,

	

--- ..^..	 -^	 i -	 - --	 Q .0..

	

D	

Al	 I

LLJ

M-
J—^

GO
i - 	 T ©a '	 I	 I	 i	 I	 I	 I	 C^4.

(0

cc

	sY	
To	 0ot

	

p
r	

p
r	 Tt4,.. Va	 T	 TT	 VO	 Vi	 vp*nt

1.768 1386	 546	 2039 993 13904	 2.703El
2.712 1.779 1356	 511	 2018 9657, 05	 .

L--- J

	21001 1 400	 SPO

	

100!	 li Wool-H -- I -- -- I
	-- 

—F.	
— -1

Z.

-Z	 tOTER'FR900^N1 :3 B Ciy

L
T

--- -

L



'	 1	 1	 ,	 •	 I	 f-.	 I	 .I	 ^	 F	 i..	 i	 I	 -.1-_.. _	
"II -_. _ `-	 i.	 J	 1	 .!	 I	 1	 I	 ^	 "^-	 '

OUTER	 INNER ^	 ^ JErdflTS VS CELL4I [JArN GOM^'RR. ISON
- `—;	 TT, ° a i3s - X2'0 . _..

-._	 Ct31^^ . i :MDOEL SIDE.	 -! - - ;---	 '	 ---I -	 I	 40F	 A3iC
V, fps 20 1 $ _ _ 000 i I ? No EGA	 '	 NOTS	 -.	 FREEFIELD,: TEST PT, :4	 O	 -^--^--

FTTP -2..'1 —	 .79" , - - ;- ANG E JO',I'NLE C 9.0 DEGRES

1	 I	 _	
II

r1r.

4_1

i
-T-lj s 	 I	 f, ^^o	 o;	 f

Ut

I
L	

if

V _

	

I	 I	 I	 ^^^. (jf'
	

1

I	 L^7	 ^^ T !	 i ..	 I	 ^

I	
I 	 1	 !	 E

_..__I 

	

Test	 b	 i	 o	 ]
F	 P	 TT	 T,F

i

	

Syn. point	 r	 r	 V9	 Vi

	

: iii ^^ ^.wr	 ^. r...	 !	
r	 •

T E3	 4	 2, 703 1.768 1386	 546	 2039 993 1390 	 —_	 -•-^^

1 i	 !	 Q	 705	 2.712 1.779 1356	 511 2018 865	 I	 I	 ^'
I

'-, - - -	 - -	 -- -- 	 --,	 -

!	 -	 ;	 0!	 .0	 63002D01 25Q00 SOQQO,	 I	 t100	 200: ; 400	 16`0	 3iSOQ;	 !!	 _,	 I	 !	 I /3 >Q :CENTER FR'EQ^3ENCXY: I H^	 I - 
I I -_L._ I - - I_. _ 



IL L_

	

OUTER	 INN A 	 J_EN.QT_S_ VS C- ELL41 ORTA COMPARISON	 M' ML4X
-CONF. I...

	

TT R 1356	 wMDDEL SIZE.40FT. ARC
0 JENOTS	 I

	

i V, fps 9018	 100:0	 NO EGR	 'FREEFJELD^ TEST Ft. 4
— ---- --	 TO" INLE	 1.30 DEGREEPT/PC 2.7 i --- -	 11

	

9 ,	 ANGLE	 STi	 I
7F7

X

G-5.
	 _	 I'	 ;	 `	 ^	 '^ ;^ LJ — --, ^

	 f __._^^ ^_ ^	 --^' --	 ; - - I ---f- —•+'-•- 
I
--- -• --_.^__._	 __	 ....

.1....

J_

(D

in 
CID.

	

Test	
P 

i
vesyrn. Pow

	

r	 T	 T	 OT	 T	 V	 V-t

Q

	

4	 2.703 1.768 1386	 546	 2039 993 1390

J 	 7,05	 2..712 1.779 1356	 511	 2018 965

-70

—

	

1	 7	 t

i	
T

HI
r

i

L	

r-

L i

loo i	 20c)	 a Do ,

	

400	 Boo,	 16,00	 3 1,50 :	6300. 12
173 8 SCE TER rREQUIUCY-_

4--r

iial



I	

I	 I	 I	 i	 f

7	
-,_ 

	

y	 1	 _'

	

'	 .	 L

	

^	

! •--^-- —	 ^^Q #	
!	 r	 !	 ^	 r-	 '	 1	 r	 i	 I	 r	 s

i  JENOTS YS
,R - 

R - : INNER ^ !- -'	 CE.l.41 DATA COMPARISQN 1 im Caa. r --f	 -	 --^ __--
t	 i	 FJi1TE
- -- " - - TT,	 1356 € 520 I	 C©NF 3 .,MODEL S I`E :40F	 -

1	 V, ips 2018	 1000	 i	 NO EGA_ , . FREE .FIELD. TEST = PT. 14 _ O JENOTS	 I

	

r	 T=----- --- P^TlPQ 2 ?	 :79—	 ^AN G E FO' =INLE '^	 14-0 -- DEGREES i'—

	

1	 !.. Ile- 

1 ..__`.___ i	 _. 

1

	

v	 s f	 ^	 .^_.r
I	 F	 !	 1	 ir	 f ^"	 ^ f ^	 ' k	 ^	 ^. ^ ^ ^ yam' ^ i^""^t--` ---1—	 F. _-•'_ 1 ^ ^-•^_ -^^;.__^

^. . -

	

yh 	I	 I	 I	 f i ,i1	 `	 I	 1	
i	

i	 !	 j	 €	 i	
!	

€	 I	 Q	 Q	 i

I	 fW7	 I	 ^	 }	 l	 ^	 ^	 i —	 E	 ^	 ^	
r	 !—	 i	

i	 t^ I ^	 ^	 ^Y	 ^	 ^	 >

	

^	 i —_._. b ;_ _	 '	 I _. I	 r	 I ^i— ^ _! .^^^ I	 ^	 ^	 ^	 E	 i	 i	 I	 ^.	 !	 ^	 I.	 ^	 :^	
^	 I d	 k	 i	 1

i
{	

r	 t	 i_,^	 j	 r	 r	 I	 I	 E	 I	 i	 i

al

it

to
co
La
at

D E

-}	
-	

.-	

Test	 p o	 p 1	 T	 TQ	 i	
i	 .i.. k_.^_.T

I g^[^t. Point	 s	 r	 T	 T	 V
o	

Yi	 ^ T-^`-^^
rr	 ,- Q	 a	 2.703 1.76$ 13e6	 sas	 sass 993 1390

	

705	 2. n9 1.779 1356	 511	 8018 .855
-'- 7-

1DD	 2D0	

_^ ---	 I	 r•	 1

7 -B600 . 3150	 ; . 6300 12 '00	 5000 50800'	 r	 I _-- !	 8	 '	
iZ
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7.3 COMPARTSON OF DATA FOR IVP NOZZLES WITH LOW AMOUNTS OF INNER FLOW

7.3.1 Zero Inner Flow Study

For configurations 1, 3, 3, and 6, acoustic measurements were made with

no inner flow. For configurations l and 3 the outer radius ratio was 0.902

while for configurations 5 and 6, it was 0.853 and 0.926, respectively.

The effect of the outer radius ratio on noise levels with zero inner flow is

demonstrated in the following plots.
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7.3.2 Low Inner Flow StudN'

The effect of low inner flows was investigated for configurations 1 and

3. Configurations 1 and 3 both have a 0,902 outer radius ratio,hut

configuration 1 has a 0.673 inner radius ratio compared to a 0.902 inner

radius ratio for configuration 3. Low flow testing was initially performed

on configuration 1 at weight flow ratios (W i /LYo ) of 0,02, 0.04, and 0.06.

It was found that there was no significant noise suppression relative to the

zero inner flow case so higher inner flow rates were tested. Noise suppression

was seen at higher flow rates so that for configuration 3 the tests were

performed primarily at weight flow ratios of 0.06, 0,09, and 0,12.

The following graphs are based on a variation of W'/W o (sometimes ex-

pressed as W8/W28 ) whereas the Tables b and 7 in Volume I used W l/WT and WONT

parameters.
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7.4 COMPARISONS OF DATA FOR IVP NOZZLES WITH HIGH AMOUNTS
OF INNER FL0W

The purpose of this test series was to examine the noise suppression

charscteristics of connnular nozzle configurations with high inner flows.

Datn presentations are described in the following sections.

7.4.1 Effect of Outer Radius Ratio

In this section, the test results from Configurations 2, 5, and 6 are

compared. All three configurations have the same inner radius ratio (0.8)

and plug geometry, but the outer radius ratio varies from 0.853 to 0.926.
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Î .i mot.

!

i
:.	 Sym.	 Point pr	 pr	

TT	
TT	 Vo	 Vi

I

	

245	 2,697	 3.041	 1747	 841	 2293	 1659	 1895

-- - I	 I	 -f	 Q	 545	 2,739	 3,006	 1796	 832	 2341	 1643	 1987

-	 --;	 ---t --^-- -	 € --^	 645	 2,759	 2.989	 1724	 821	 2300	 1628	 1835

ILJ

20	 4P 11DO	 121)
,

	

4	
4i_

10/27176
FX824-nol	 7^#^©^ L SfEi?T

:^	 a



i

k	 i	 s	 R' 17
f	 P^

E

R	 O CT _Q :4 T-E R: fl ^Q ATE 

q i	 N	 4F#	 iRE^	
- -

--^-- 

I^	 t	 ^	 I

i

WHO-

_1-

Teato
P 

o	 P i	 ^	 T :1 a 	i	 -^---	
^

--} -
€	 SYI°S.	 Point	 r	 r	 T	 T	 V	 V	 VM	 i

t	
!	 t	 []	 245	 2.697	 3,041	 1747	 841	 2293	 1659	 1895	 I _

i	 Q	 545	 2.739	 3,006	 1796	 832	 2341	 1643	 1987

645	 2.759 2.989 1724	 821	 2300 1628	 1835 ..	 ^_----}^- Im-
_	 i

w	

100	 2 _D	 4^1Q	 R Q` ^ 1^QE^	 ` ^i Q	 B	
Q 

W	 5d(I	 q o.

?

10/27/76
Ix824-001	 73K3LLSTEQT

-	 n
4 t



R llqCl	
=

RT111

	

0 U ER INNER	 EFFJCl 
114 

ATO R usL r
I 	

4OF
FT&O	 E	 R f

NoR 1	 0-TT I	 ^-m	 IFREEH

	

23 3	 AN ff XV ^^ ^^

M140—'

(D 0

(D

Test
P	 P	 T	 T ,	 v	 VM

	

Point	 r	 r	 T	 T	 V

IVD-	 q 	 245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895
M

	

0	 545	 2.739	 3.006	 1796	 832	 2341	 1643	 1987

	

645	 2.759	 2.989	 1724	 821	 2300	 1628	
1833

50	 6300!	 0 i scao p a ^aa
772WO	 4'0 0	 ObG' li0o , ' S	 1 2^0

^3 H'COTER FREQII^Hcy - fiz

0/27/76	 -?IKnl I ST ;-,-IT



f ^^
{

	

	 (I^k- EO I PAR	 CT; F :=	 R ^dA 	 o	 f
-Pio 1 

i	 T t	 1R 17 0 '	 I = - - R - 1BW - F	 3 - 3; 

j	 _ 

En

7

	

— — — --	 -

SO	 -.	 i ._	 1	 _a	 €	 ^	 ^__.	 ^_ 

:	 I	 I	
l 	 ...	 1	 _111 	 I.	 ,-	 -

i	 I	 4	 j	 k	 1	 I	 nl—	 j	 r

i	
Test	 o

	

SYM. Point	 Pr	 Pr	 TT	 TT	 Vp	 Vi	 VM	 }

__. _	 $ _ :r_- _^	 q 	 245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895 -_.i. i _._ :_.: f —	 ^_.,^ J-

545 --.	 Q	 545	 2,739	 3,006	 1796	 832	 2341	 1643	 1987

645	 2.759	 2.989	 1724	 821	 2300	 1628	 1835

TH
200	 400	 a RIK

^.

-	 - -	 -	 -	 -	 _	 -	 -	 r	 - -	 --	 - —:

-_^  _   	_  	 r _  _   
10/27/76
1X824-001	 73KOLLSTEQt



OU ER INNER 1	 Of ELF CTI	 :OUTER RAE itio AT^O
H _E_v4GF -T -4 l-PF C wa- 	 I--

JN': [ail mcr IE!q

	

TV, R-1 0	 SO	 FIR

JU_

__A140-

m

AD.

120-

Test	 Po	 P i	
T 

0
TPoint	

m

	

Sy	 t	 r	 r	 T	 T	 v	 v	 vm 

245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895

545	 2.739	 3.006	 1796	 832	 2341	 1643	 1987

645	 2.759	 2.989	 1724	 821	 2300	 1628	 1835
IT,

100	 200	 1lip()	 -00 	3400.
ar e o

j
L Ll I

10/27/76
tYR24-ODI
	

7M3LLSTEDT



m̂tl

I	 (	 ..	 .._ .

UFT

	

I	 I 	 Test	
PO
	 pi	 TO	 Ti	 0

	

}	 I	 }	 SYM. point	 r	 r	 T	 T	 V	 V	 Vm	
-' -

i	 f i	 C1245	 2,697	 3,041	 1747	 841	 2293	 1659	 1895	 ^	 }
-	 ;

	

E	 O	 545	 2.739 3.006 1796	 832 2341 1643 1987	
a	

;

tJTE

Rw

	

1710'	 RED

Tom
12 - "t-!- 7

	

! i	 {.-	 ^..	 ?	
t	

b	 645	 2,759	 2.989	 1724	 821	 2300	 1628	 1835
i7TT

lob

	

1 _^3	 a	 ! ti	 iE	 $ ^I	 o	 f	 ij 0	 a- a
tofu

-	 «-^ 	 y	 .i	 7f?-	 i	 t
+ T'—

10/27/76
I X824^OO i	 73KOLLSTEUT



'^, 1 L
	

z

3  

DU ER INER	 EFF ^T p U7 ^ RA iUS AirtIO	 ® AO. .
! f :	 2 a	

^̂+	
F

u Yo
m 

p* 
g 3 

£^+ylf 
I	 2	 f	 ^	 ° ;m -

2I
p+
N A

VIA T40	 ris- 	135 

E®0	

i

9n	 °	 A	 5

	

^ r	
^,,  

	
III	 .

	

Teat	 a	 i	 o	 i
i	 P	 P	 T	 T	 o	 i	 m	

.. '

SYM. Point	 r	 r	 T	 T	 V	 V	 V . '

	246	 2,435	 2.024	 1727	 849	 2173	 1364	 1726

t	 I	 f.	 Q	 546	 2,410	 1,990	 1726	 843	 2161	 1345	 1810c	 4

i

	

646	 2.399	 2.023	 1736	 876	 2162	 1386	 1673

I r -

Lore
tA0sl^3	 t	 -IIV .L, A BE, e

.	
f	 _	 I	 i _- ..	 F	

1

	

}	 33i

10/29/76
l S x 24--no i	 19 BURCH A.



J

.	 f

i	 -	

1.

OU	 IINER	 F4FCT, Of- -qUT 5-R RR lqv flial

	

T' 	 Jf

	

TT-	 I

440

A.

ISO-

Test	 0
S	 Point	 pr	 pr	

TT 	TT	
yo	

vi	 Vm
z,

246	 2.435	 2.024	 1727	 849	 2173	 1364	 1726

	

1 0	 546	 2.410	 1.990	 1726	 843 62161	 1345	 1810

646	 2.399	 2.023	 1736	 876	 2162	 1386	 1673

T T
m	 j

2 0 j 14W40	 a 0 : 	 ISO:	 1W

10/27/76
1YR94-001
	

13KOLLSTEDT



F_ .F.

t3

l

	_ 	 I	 I	 -	
1, 	 r	

f 	 I-	 _

	

{.	 4.	
!OU	 I HER	 -	 CT €i a	 R }7A IU	 I	 R	 .

i	 '1	 GO' - -• FRED T#.Q	 -	 1 - 

T-M-
	 I-1..	 i^

_	 4	 I
S.

g	 p
r	

i,, 	 ^;	
4	

p
ED

fu

TestO	 1	 4s	 I	
^^ !ri

	

Point	 Pr	 Pr	 TT	 TT	 V

	

{	 i 	 246	 2.435	 2.024	 1727	 849	 2173	 1364
	 1726 __	 }

?	 I	 546	 2.410	 1,990	 1726	 843	 2161	
1345	 1810

tI

	646 	 2.399	 2.023	 1736	 876	 2162	 1386
	 1673

_;.-	 _	 as	 bc^	 oa	 aas
a n̂n4i as	 :.^

10/27/76 73KOLLSTEDT
f X624-•17t?;



9L/LZ/DT

- -	-r

T	
4	

na	-	,.	I	I	t	
4	

,-...	^

boss

ti	_	^— E	^ 	^.^..__	
^4.r 1.-	1^ t !•	

Yom-	- 1	__ __- I	^ ___ 	^	
-,	

+_-... .[-.	_._ 1	

i^

. 

qi

	

a	11C. 9	G v	O^t	Oq I

	

J EL9I	98£I	9919	9L8	9ELI	EZO'Z	66£'9	9b9

	

I	0181	91TI	19TZ	£t8	99LI	066'1	OIV*Z	9V9	Q	}

	

9ZLI	b9S1	6LIZ 6b8	LUT	VZO'Z	5E6'Z	96Z	q	
-_ _

t	^	I	^	^	I	1	^	

'_ -^

	
'	^	_ J.	I	^	3	1	It	f 	1	i 	A

.N

	

1	
4^3	p	U61

RAI

it liwl

W: 40J113 a	
3 no



OU FER I NtR i EFFOUf 0 T R OR ' lu RTT, 0'a T_PT

T	
64	 -R C.--

 X55 	A
N	 C^

	

1 7 4 0	 F

	

_ TYM	 GR:	 ELD

140—

fp

JL
+

Ni
cpi

171
H-04,

A

Test
p	 p i	 T'	 T	 i	 m

	

Point	 r	 r	 T	
T	 v	 v	 v

q 	 246	 2.435	 2.024	 1727	 849 2173 1364	 1726

0	 546	 2.410	 1.990	 1726	 843	 2161	 1345	 1810

	

646	 2.399	 2.023	 1736	 876	 2162	 1386	 1673

-71 7A

400 ra

	

C	 oo 12:
opu N Y .9'.---4 . --	 J

____ _.^.__	

^	
- - ^	 i	 ^	 _.	 !	 ^	 i - ..--- 

f
i
r 

-	 _ 	 _	 -	 =	 -	 -	 ^ -	 -	 .. i .. I	
{rr	

_	
-

10/27/76
IX824-001	

73KnLL6TEDT



LE - .0 or ^::	 —}—	 !

REEF
Help 1

Y -.  i. .	
Si^ 

III—-

_.

I	 r	 r	 '	 fl	 s	 i

A,	 0

7{t(	 I	 ^	 ^	 I	 r	 i	 ^	 ^!	
^	 f	

I	 -

Luu-

	

iALj	
i	

i	 i	 f

Teat

	

o	 i	 o	 i	 ---;

-	 '	 f	 SYM. Point	 Pr	 Pr	 TT	 TT	
Vo	 Vi

_. ..j_	 i	 q 	 246	 2.435	 2,024	 1727	 849	 2173	 1364	 1726	 1	 4 _,	

r	

_	 :.

	

Q	 546	 2,410	 1,990	 1726	 843	 2161	 1345	 1810 i	
11

646	 2.399	 2.023	 1736	 876	 2162	 1386	 1673

	

100	 31 SO	 63	 60	 110 sq fig!

10/27/76
i xR?4-anl	 '73KoLLSTEDr



INNER TF 	 t]T#R

C

0	
4W

L
If"

EIF CT-0

G ^ a!

	V-	

^Fi
-2 ' 06	 0 L

	

p .

	
f

:tl
N	 G13 R E

TIT N21 68

7

9.4
	

(D
M 03

140

CD

T.
-J— L^-

J -

	

I	 Test	 0
P	 P	 T	 T	 0	 1	 1Point	 r	 r	 T	 T	 v	 v	 v

246	 2.435	 2.024	 1727	 849	 2173	 1364	 1726
C)	 546	 2.410	 1.990	 1726	 843 2161	 1345	 1810

646	 2,399	 2.023	 1736 876 2162	 1386	 1673

--F-1777to 7,7— 4—

2PO	 400 ------	 446	 aF	 W oo l- so
J	 SCE r/3 lye

QU,

J..

10/27/76

	

1YO94-001	
73KnLLSTEDT



iY\

R
 471t) 	 - I	 f J	 1	 -1

	

A	 I	 j -No -	 0,
1 -24

FF cl
t	 JUL XZF

A-

	

Test 	
p 

0	
P 

i	
T 

0
SYM. Point	 r	 r	 T	 TT	 vo	 v

	

247	 3.536	 2.477	 1656	 849 2471	 1527 1995

0	 547	 3.364	 2.425	 1638	 850 2416	 1511 2064

	

647	 3.611	 2.494	 1660	 854	 2492	 1536	 1938

_.---- -^.__ ^	 I	 _ .. _^_r_ - --•^...	 --_^^—	 —+---^- -- :	 I — ^- —t--^f ._ .._._..1-..- --- 	 i-I	 e •-	 -	 f_-- 4 -,r. _	 - i ,Jh _I	

-	 ;-- -	 --+

.7

My
J.-..7

10/29/76

	

18124-001	 79 BURCH A.



i--	 -	 '.	
l	

;CU £R I	 ft	 F 
]
CT ^̂ a 

r̂
.(^1^7 R ;ftA I€^S_
 F

IT tfl' .	i	 ®

 WE

.^

!	 ^'	 ` {^^	 -	 :FEE .1^LO	 _	 -°-- -_-	 --

.	 k

	

111	

f	
$	 '	 r	

I..	 . L.	 _^.

]	 s	 E	 :	 i

i

	Test	 P a	 P i	 T o	
T i
	 o	 i	 r _..

{	 I	 SYM, Point	 r	 r	 T	 T	 V	 V	 VII,

q 	 247	 3,536 2,477 1656	 849 2471 1527 1995
	547 	 3.364 2.425	 1638	 850 2416 1511 2064

	

364?	 611 2.494 1660	 854 2492	 1536	 1938

-r_—	 .

11	 --M J4E^. BET -

10/27/76
I X894-001	 739OLLSTEDT



J

I^

!

pOUR . N	 E . 	 man _

;V,	 ftj 17 Q^ .,	 I	 GA r FtR E I E 

t	 I	 (	 ;	 F.	 e	 ^	 ^	 1.	 ^-i
i	

I	
i	 j	 `^	

!	
I	 i	 .j--	 ^	 I	 1	 i	 j

i
180--- i

EA

]e	

' •

	

_^	

1

	

S	 -° Teat	 o	 i	 o	 i	 I

i	 SYM. Point	 pr	 P	 T	 TT

	

r	 T	 V	 V

247	 3.536	 2,477	 1656	 849	 2471	 1527	 1995__.

547	 3.364 2,425	 1638	 850 2416 1511	 2064

647	 3.611	 2,494	 1660	 854 2492 1536	 1938

i	
I	 I	

t.—	 f—	
f

r^	 i	
Ip0	 .b .	 IQ	 o L mQ	 .E^	 d^	 0^;	 5000	 a 

10/27/76
1 X82 4--001	 73KOL.LSTEDT



tso MAU ER I [DER	 EFF^CTJAF a 'PTIM RRMU^ . .1-0 	 -	 ... 	 -UM12p	 . 3 i - 6 THE	 TN FAuf
4R 11	 MIGRt 'a VRR	 TELD.	 i	 L-	 !'

P
 7 T	

CA
T,T	 0

44

449

4 _.I 1.
0

(D	 av

-4&

eo- -

Test	 P 0	 P
r	

T 
0	

T iSyLt4.	 Point	 r	 v	 vT	 T	 v	 la

q 	 247	 3.536	 2.477	 1656	 849	 2471	 1527	 1995

0	 547	 3.364 2.425	 1638	 850 2416	 1511 2064

647	 3.611	 2.494	 1660	 854	 2492	 1536	 1938

777 7-	 "7-7T7

	

zoo	 400	 6WO	 ol b 60	 1600	 3150 i 6900! 12 00 : 9500 oc
1/3 PS 'CHTER -."QU.'Rq 'NZ

10/27/?^0
1YR24-nn i	 73KOLLSTFOT



7

	

U ER I N	 E F CT GF -0 T R OR IU$- f!RT 0
C-Or i Rf 4,$H -E-i 0 T -1q-/p	 3	 -..m	 A

7- 77-7a'

1 0	 so
'T	

_IN	

R EOIELb.	 . ... ... 14-	 _j
V, ro s	 S34	 TD-1	 Elf	 5 13

71
J-

14
cr- 130-

y _^._____	 __	 _	 f.	 I..	 '_._-	 ._.,	 f it	 S '	177	 I

(D

r

i+
-4

- ------ -----

Test	 0	 1	 0	 1

SYLM. Point	
p	 p	 T
r	 r	 T	 TT	 v0	 v	 VIU

E]	 247	 3,536	 2.477	 1656	 849	 2471	 1527	 1995 1

547	 3.364	 2.425	 1638	 850 2416	 1511	 2064

647	 3.611	 2.494	 1660	 854 2492 1536	 1938
t --A77-

t

Ali`

44
1100	 p 0	 a U.

A'As WE r adR . T I w

10/27/76
IX824-001	 73KOLLSTEDI.-

J.

P
6.,



	

OuIER	 EFFUT! 0$7	 R A IO

	

r(d)'	
NER	 :OJT	 U

E -RT 	
Rp

T	 - A-. —FTY	 o-- -..- AlE -F 40 . - -ff.13 Owt I	 FR E	 A ;r1l -4 	 I	 ---w

	

T -1 0 R. 11 0.	 59V	 Huai IFR Z-E IELID, -

J

' [ 1-0	 -0.A.4
h

I

t

Test	 0	 i	 0
SYM. Point	

P	 P	 T
r	 r	 T	 TT	 V,	 v

i
	 VM

4 nl
Fil	 247	 3.536	 2.477	 1656	 849	 2471	 1527	 1995 I	 ^
0	 547	 3,364	 2.425	 1638	 850	 2416	 1511	 2{'34

647	 611	 2.494	 1660	 854	 2492	 1536	 1`

774
.. +

IJ-1
0

a I so	 Mi400 j	 8 0	 Do	 0 .12 00	 0c
-cqm.	

.... Rquul	 fMI,

10/27/76
IX894-001
	

73KOUSTEOT

j



	

ivalslIUMEL
	

[00<-VZBX I
9L/LZ/0i

__^: _-I _

rl

 -^µ-	_'	'^'	-	.. -. .^	-.^..^	'- r	1.	'	1.1:1 3•	i...	-^

mm

 
I ^- i	^	'	k	^ -__	-^i.-.-^_	___	^.^____"-__^..- ^.i"^^.	F

Y	8£61 9E9i UK v98	0991 T16T'Z ii9'E	LV9

^_	€	V909 T191 9M 098	8£9i	SZb'Z 69£'£	LP9	0

	

i	i	I	966-1	LZSi	ILT79	6b8	9991	LLb'Z	9£9'E	L6Z	q	i	'	'

MA	IA	pA	Zy	1^	sa	sa	^iOd ']dAS	k

	

!	I	^	r	.._	
i	

o	i	O	^sa^	5

	k	^	1 :^	_^	i	I	^	I	,	t

Ql	^	I

1

-	-	-	
1	1	

'

I	OUT!
I
I	- -i	fit'- -	-^! F	fl	0; :C:!	^	N	I OEM_	^ 	11	^	s	^^-

	

--	—•-- 

s



'r^

^^



*-,e^oi^O+ellslpydlu+74R''•s`.^n."^;.: ^=aC.i^s;,{1r„E... 	 ,.,r ,:.

Al

r

a

_ 

f	 ISO
.	 1

	

i	 I	 ! 	 T

	

Test

s	 I	 !`	
I!	 I	 i	 I'	 ^	 I	 ^ 	 I	 I 	 j 	 ^	 i	 !	 3

1

SYM	 Point	 Pro	 P.i	 ^To	 iTT Vo V i V^

	

i	 i....,.	 248	 4.050	 3,020	 1630	 843	 2556	 1656	 2089

548	 3,383	 2.936	 1633	 857	 2417	 1652	 2086	 I.. F
3	 _^	 G	 648	 3.994	 3,022	 1654	 857	 2565	 1671	 2027	 1 ^_

s	 ;I	 I	 1	 kT	 +^	 ,.	 ^	 ;
—^_	 —— 

	
`4	 s-^ - 
	 -T77 

	

^^	 2	 4	 I	 f	 i	 !
IL

10/27/76

	

f X824--001	 73KtlLLSTFDT

r



LO	 4

I E FOCTI-^	 19 T I-( I_F 	
FO0 U -Eq I BIER

R
DEL__:_	 I

IR

T	 R	 0	 :qGflljf	 ID^
V,4

A

J_7

d)

7f

J.-J 
 	

A_

Test	
p 0
	

P 
i	 TTO	 T 

1	
0	 1	 m

SYM.	 Point	 r	 r	 T	 v	 v	 v

248	 4.050	 3.020	 1630	 843	 2556	 1656 2089

0	 548	 3.383	 2.936	 1633	 857 2417	 1652 2086

648	 3.994	 3.022	 1654	 857	 2565	 1671	 2027

_47

21 	 2 0 1 400	 a	 "' al w	 6300	 M	 fCP	 a 100 ; -1

I	 1	 a	
.^ _1 -. y__.	

-j-	 1.	 —mot-'-^'	 i'	 •-	 C___'	 °	 _.-^^'^^ ^	 3

Hz

10/27/76

INS24-001	 73KOLLSTFDT



i

-j ^k7al	
i	 ,QU ER I NOR ^	 ^ :F 

l
Cl^T' E^	 ^ '^ f̂

+̂
:

TY.	 x B'1	 1!	 l^

Eh

A

.:{

L^	 T^ 1I^1^	 I

^.	 I

i;	 E	 I

W	 t	
-	

I{
	

- f	
-r-	

r-	 -'	 T	 1

i	

r	 r	

T	
T	

V

	E)

t 	 Po	 Pi	

TY	
Ti	

V	 i	 Vm	 f	 I	 i
-	

_-.	 SYM.	 Point	
1	

E	 ~.._

	248	 4.050	 3.020 1630	 843	 2556	 1656 2089

	

548	 3.383	 2.936	 1633	 857	 2417	 1652	 2086	 + _. ; _. tr

	

648	 3.994	 3.022	 1654	 857	 2565	 1671	 2027

-	 I	 +	 'I	 I	 E	 E'

:^'	 .I	 i flU'	 9U	 ^^	
2. 

13QE 16

^1 _..._ --L-!_

10/27/76
1 x824--001
	

73KDLLSTEDT-

.*1



OU E	 NER	 E FECT ; 0	 ON RT	0T E	 AO AIA	 I

	

ft UE L - STI E 
.

of	 co-, Rw-=-' .0 -p -1, /p
0T	 R 11, a _0S	 N I GR : FREEF	 iv 

L -E- T^W M E. 2b	 "59	 1	 _I^EES

- -L.	 -- I.
71-1

Test	 0	 1	 0	 1	P 	 P	 T	 T	 0	 1SYM. Point	 r	 r	 T	 T	 v	 v	 V,J.

248	 4.050	 3.020	 1630	 843	 2556	 1656 2089

548	 3,383	 2.936	 1633	 857	 2417	 1652	 2086

648	 3.994	 3.022	 1654	 857	 2565	 1671	 2027

400. BOO 16DO' aM i SIM UfW so
R REQU NCY H Z"C,E^E F,

J ...

10/27/76
TYS94-nni	 7311OLLSTEDT,



l

'	 i	 s

- I OU ER.	 N R	
' E . 	 GT1.0

P /PD- ' 3a 1''- - JUp == flT^p

f

T1 s 4 17 iJ	 i7	 I	 i
	 &I 	9

x 
4r ^

n
8fd ^° A -	 M . jX	 _ vl i7 u	 i	

_	 - -	 - - _ i

rs 25 I	 9	 E°_-DEC,REEK 

if	 ©(D

t^J
	

_

i_	 Test	 o	 i	 o
!	 `	 ^k	 SYM. Point	 per	 pr	 TT	 T i	 o	 f	 m	 _A

r	 i 	 248	 4.050	 3.020	 1630	 843	 2556	 1656	 2089

	

548	 3.383	 2,936	 1633	 857	 2417	 1652	 2086

	

648	 3,994	 3.022	 1654	 857	 2565	 1671	 2027
f.

31DD	 2 H	 Q a. _	 Q 0 i	 I6Ia0 :. • i	
:..	

i2 Ofl	 ^{^U17,... ^9 ^Il 	
^_

E€
HZ

10/27/76
txe^^-aai

73KOLLSTEIIT

k 1

51-i



E FE CV Of: a T E R . OR lu .7F RT I' a iP T, /P	 3	 E	 QFT--% TT. "I P.	 GS	 FR^Ep IE0VEf vs	 PI UL t	 TNM

...	 ... . ...

so -AV

ED

'	 ^ 	 1  	 ^	 ~iY	 i	 i	 Y 	 1	 t

(D

7_ 7
Ne

0 TUE I N W17T
_T!

1 0

0	 N
'a

4k.

T

	

Test	 0	 1	 0
F	 P	 T	 T	 0

SYM. Point r	 r	 T	 T	 v	 v	 v

	

248	 4.050	 3.020	 1630	 843	 2556	 1656	 2089

0	 548	 3,383	 2,936	 1633	 857	 2417 1652 2086	 7-7

	

648	 3.994	 3.022	 1654	 857	 2565	 1671	 2027

t
 ._Ml=
.w

I DID 	 2 0' 400	 6 01 So'	 st	 c 0D0 	 a	 o	 0^ Y__
CEI FTd^R -IVEQUI

t-- - ----- --

10/27176
1 X894-nO r
	

13KOLLSTECT

I ,



7.4.2 Effect of Inner Radius patio

Configurations 2 and 3 have the same outer radius ratio (0.902) but

different inner radius ratios, 0.800 and 0.902, respectively. The acoustic

results are compared in this section. Configurations 5 and 7 are also

compared. These two configurations have a 0.853 outer radius ratio and

inner radius ratios of 0.800 and 0.902, respectively.
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t
g7 y^ 333

	 i	 $^ ';	 ^s;;:	 ^,'	 1_ t	 -	 -^
!illst

	
I	

i	
1	 k	 t	 t	 t	 i

;	

f	

I	
f	

{
 t	 TT"	 iia'	 1.	 . - 4 .	 i .	 i	 F	 'r 	 I

AM-
IN,

^

to

:	 i	 t-'iYl	 ^	 I	 t	 .^.	 ;	 1	 .I	 -i.	
^	 i 	 11i	 1	 I

i.	
1.

1	
,

f

k	
I	 Testp o	 F i	 T o	 T i	 o ^.

	
S

	

t	 SYN.	 Point	 r	 r	 T	 T	 V	 V	 V	 ,

244	 2,398	 2.497	 1710	 856	 2145	 1539	 1778	 i

344	 2.373	 2.542	 1722	 925	 2141	 1612	 1908	 !	 G	 1t _ ..__.__

 

ISO

MIR

11/04/76
19"1? 1 -001	 79 BUBCH A.



q9l	 ^tg	1HIP	 £F	 fu ^_

i

T 11
ANG4g To IN

CA

ar -	 ^	 -	 ---.	 g 

i TestP o	
F 

1	
T o
	

T 1
	

0	 1	 m	 { F	
-

SYM . Point	 r	 r	 T	 T	 V	 V	 V	 1

c3	 244	 2.398	 2.497	 1710	 856	 2145	 1539	 1778

344	 2.373	 2.542	 1722	 925	 2141	 1612	 1908

00it as I. 6a®a	 BT	
.

_ ^.	 . _ 	 . 	^ _	 .

11/04/76

	

18727-00 1	 79 BURCH R.



E	 l	 I^

I	 p

f	 Old	 F	 C	 _	 T 'Q	
--t ^--

PUP
T	 17f	 !	 Ali	 I	 ^',	 ',	 ^:	 ,

_	 I	 ^	
^ •, Epps ^^ ^ i	 ^ {	 ^ ^^	 ..•? `	 ^^	 '	 ^	 h	 ^~	 ,l: _{

_. ...	 ,_	 Test	
P o
	

P 
1	

T 
o	

T 
i	

o	 i	 m	 €=	 -

s	 SYM. Point	 r	 r	 T	 T	 V	 V	 V	 i

	

244	 2,398	 2,497	 1710	 856	 2145	 1539	 1778

	

344	 2,373	 2,542	 1722	 925	 2141	 1612	 1908	 j

77'-F-7

11/04/76
18727-001	 7 9 BURCH A.

a_.
- ^f



i	 i	 f
f

iM	
I

1	

_	 I..	 I	 ..r

	

-	 i.,	 -.

VIP

TV, R47 0
Op

_	 _---d.._ . .._	 ._	 _.	 -	 -	 --...-	 ^	 _	 .._sw._—tom-_	 _.^_:.	 -	 -F-"; ^ -; —. I-- WT""_...-•_`—i- 	 !	 ... :..^-.,—^... .._-4.— --	 -	 ^— '_

`_.	 Teat	 a	 i	 a
P

3YM. Paint	
r	

Pr	 ^T	 TT	 V	 Vi	 Vm	 i.	 -^

i	 244	 2,39E	 2,497	 1710	 856	 2145	 1539	 1778

344	 2.373	 2.542	 1722	 925	 2141	 1612	 1908
I

IOU:	 2 : o	 400 1	iS 00'	 is p	
...a
	 am, :Is o®	 O 

11/04/76
16727-001	 79 SURCH A.



i	 -

I tQ	
!

7 P^

Y _Ps 233	 g .	 f.._i

i km

FE

!	 !

s	
I	 i	

I	

I	 f

lip

?	 !	 Teat	 0hi	 o-=-.{I 	 SYM, Point	 Pr	 pr	 TT	 TT	 V°	 Vi	 i

I__ 	 245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895

i	 j	 j	 f	 345	 2.728	 2.179	 1742	 1146	 2301	 1661	 2080	 '- —T-

10/29/76
3 B t 7d-a01	 79 BURCH A.



j 	 i 	 I 	 4	

Y
^q'N} r

	

^j

f

	lYp^IQ

^,ri

	

4L1
^y^

5^8

1 

q c 

4 

ry^Tq

^ 	 1	 -i

_ -__	 i	 -	 ^•---	
-	

LA	 ER - I NER X ^ ^ L? -	 ^ 	 ^

 ><a 	 0 -8 1 E "a - g .^ ^ ^ R 
.1- p	 s	 ^ ND fro.. FRE9 1 € G _ _	

-^",	 ns .	 9	
I : 

	 G `i	 'r	
--^ -	 - ---1 -

I	 f

f	 }	 i
i

t

'h 
-'-1 - • -	 - -	 --•--^ -	

-.a_	 -.—i_	 _.q.-- ^-.- _.	
.^.	 I	 I	 i-	 I	 I	 ^	 i	 I	 'I.	 .I'	 •I	 ^^	 ^:	 :^:	 ;	 ^:	 .;:	 -	 ^	 _.^

est	 ^ 0	 o

	

F i	 T	 ^ i	 o	 i f	 III	 }	
SYM, Point	 r	 r	 T	 T	 V	 V	 ^.

245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895

345	 2.728	 2,179	 1742	 1146	 2301	 1661	 2080

^^ f :..4^_ _^_
	„^..
	

T..	 .^.	 4	 ^	 -^^	 ^^1	 _.:3.
	 .. T. ,^	 11:1? ;!LFL^1	 :^ ^1	 1	 _	 .L	 ij	 ;_• i	 ^^.

i i	 a ` #G$E 4

_j__

10/29/76
IBiCI-cal	 79 GURCM A.

} ,



	

_	 _	 r

	

!.^	 i. _.	 I	
I	

g, '

	 1 

p	 p„	 g p^	

!	
F

Im

	

'Ou r^L	 4g i	 !	 ! :fig l	 f . si	 1 8PREX

	

^	
e	 !	 --	 1

	

- 	 i	 f	 i	 ^-	 -	
-_	

j	 ;	 -	 t.	 —	 ]	 ^•-	 Si 	 -	 -'.	 3	 _-"'	 1.= 	 ___	 ^	 .i	 ..,	 _	 ^ -..	 -.-	 ^	 :-	 j	 "-	 ^	
it--- f	 -	 -_-	 -	 -

_ 

i'	 ^	 1	 1	 I	 i	 1
i

	

'-M	

II

	 '	 -^	 '	 -	

+!	

-	 I	 f_	 f.	 .;	 -	 j .	 ;	 :_-+•_	 __	 -_	 ..j	 ^	 r ..	 j_ .—	 I-.. .t	 ,RIt1 ._ 	 '_	 I	 ..	 _.	

yil

.	 ;	 -

	

I	 I

i

r

I

	

^	 ._ f	

T 

	 •

	

Test	 O	 fl	 1	 e

	

SYnt. Point	 Pr	 Pr	 TT	 TT	 V°	 Vi	 VF0	 i
r	 a	 ^--

	

-
	

245	 2,697	 3.041	 1747	 841	 2293	 1659	 1895

—4	 J	 345	 2.728	 2 179	 i

	

~--- -•--7-	 -	 ----	 I	 1742	 1146	 2301	 1661	 2080

f4

-	 !	 --	 --^	 j	
{.	 .:;]^	 :11 :I]L 'I:] *].

	 171E itl, :-Fl+^.	 u N ;. i,	 -	
`+{t l. V'
	

w

Ag
10/29176
1®1s 1 -001 	

79 BURCH R.



HOMS 6L	100-I9I OI
9LOBZ/01

Qo	as s
.	

as a	X	.t	as	a	I a

-- - 

	

vsoz	1991	losz	9^iI	ZVL1	6Lt'z	SU 'z	9K:	!

I	I	9681	6991	E6ZZ	I;68	LbLI	ib0'E	L69 Z	SyvZ

3	
>	A	A	,L^	I^	ad	sd	1-uToa	'1N3S	s

!	?	}

i	^	^	—	- ,
	

is	

-^	i	^	^	'	}	^	,	^ _	_.	F	..	-.__ ^	__- -	i	•

^«•	
11,	_	fi	sad ..^

If-
3 n lit

_	_	r



i	

•I	 i	

i	

^	 ^	 `}	 ^	 I`

f	 !	 ^~

-T	 Ms 11TOJ

	

_	 _;	 '7127	 E^̂^^ !	 ' :e F	 IE A
OBr2
	 ^ilra	

-	 E Tv7-

—414

D^

Test	 o

^7

^

^ 

s	 ^	 I	 ^ 	 I	 '	 _i_.	 ^	 f
E	 ^_..	 t_	

t _^
	 I	

I	
,	

6

i	 a	 ;.....	 r	 i	 l

it

A'	 -	
i
fE	 iT	 v	 v }

	

SYM. Faint	 r	 Fr	 T	
o	 i

T	 TP 

i	
r	

i	 245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895

	

_	 345	 2.728 2.179	 1742	 1146 2301	 1661	 2080

. 1 S?IT;:I11	 TT

, t.o

_I

10/28/76

	

18.161-001	 79 BURCH A.



i	 I
1	 I	 I	 f

"'^	

^I	

-	
u	

''lely5i 4i1	
4t.:.l_	

Fa	 UY'-Sd	 &	 :G7: .
U ,'

p^
J.

-	 ' 	5---r--------os	
€	 j	 _	

I	

_-_.	
i

IT

I	 '	 ;

to	 j_	 E

1 f

'

	

7 	 -

--
-	 Test	 0	 i	 0	 1	 r

—4
'	 f

SYM. Point
p
r	 Pr	 TT	 TT	 V0	 V'i	 VA1	 `

_	 245	 2.697	 3.041	 1747	 841	 2293	 1659	 1895

to

!	 l _-_-	 (}	 345	 2.728	 2,179	 1742	 1146	 2301	 1661	 2080

IT.
i	 p>^	 _ • q -- Igoo	 ^ 150, 	 _ yidIr	^ >a€^ ^ _ sdoa 	 oa

f	 I	 I	 1	 ^	 ^ I	 f	 r.	 1	 :	 I	

---f -

10/29/76
1B161-001 	 79 BURCH A.



i	
I	

I	
r	 ,

4	 I 	 i 	

` 	 t 	 I 	 ^	
. E	 r 	

^

! 	

- 

.^	 N . R ;	 OFF C	 rip.	 33	 A=	
`t	 y

	

{	 1	 1	 I

+•-	 3 --	 ..-I_

'	 }	 I	 I	 ^	 F	 I	 F

-*

GEL

4	 --	 3	 Test	 O	 1	 o
P	 P	 T	 i	 o	 1Sy^4,	

j .. 1..
Point	 r	 r	 T	 T	 V	 V

245	 2,697	 3,041	 1747	 841	 2293	 1659	 1895	 !	 :--;	 I

345	 2.728	 2.179	 1742	 1146	 2301	 1661	 2080

end

	

}l-i 	 II
	 - -

10/29/76
191F I -001
	

79 6URCH R



_ I ..___ j -	 34107
:off# '^ ^ ^^R ^	 f̂Ftl0

	 i^o

ff

.	 ^	 I	 r	 f	 1	

I	

[$

3!	 i

I

EP

f	 ;	 Test	 0	 i	 0	 i
!	 NI.	 P	 P	 T	 TSY	

o	 i	 m

	

Point	 r	 r	 T	 T	 V	 V	 [►

	

-_	 246	 2.435	 2.024	 1727	 849	 2173	 1364	 1726

	

_ 	 346	 2.432	 1.582	 1740	 1327	 2180	 1403	 1962

	2

	
i	

4^ 	 a	 - - I • :Il L7 I -	 1 ^ ^	 ^	 1 3 ^ id r	 ^^ ^ ^	 " 1 -	 .-^ ^ L ._

Mill 1.	 -I	 i 616...

	

}-

41/04/76
188801-001	 79 BURCH A.

a	 a.



R - in	 IU-Q - 	4 

ALA
ps	 T IS WE

T -

1	
r	 Teat	 o

SYM. Point	 pr	 Pr	 TT	 TT	 Va	 Vi

F	 i	 j	
q 	 246	 2,435	 2.024	 1727	 849	 2173	 1364	 1726

! I	 4	 346	 2,432	 1.582	 1740	 1327	 2180	 1403	 1^62

mm

I^

spy

11/04/76
18727-001 	 / 7 BURGH A.

r	 ,g^



%r

lou	 .NOR
i	 g	 _	 EFF CT, D , INS R AU pAr;o	 ^!

	

^'	 •	 r

'
GW

°to^^

I	 i	 +

	

SYN. Tek cL	
P o
	

P 1
	

o
Point	 r	 r	 TT	 TT	

y°	 vi

246 432 • 5	 2.924	 1727	 849	 2173	 1364	 1726
E	 I	 ^^'-- -	 - -	 346	 2.432	 1,582	 1749	 1327	 2180	 1493	 1982	 i

1	 `	
-	 i	 i	 I	 f	 +

it

r	 ;
 r

,

11/04/76	 -
1€1777--001

79 BURCH P.

t
nz

3	 r



!	 '	 I	 ou Etd	 HER '	 E F ET+ : ^	 ft	 f	 AT ;Q I	 ; 
J	 RP^3	 ^-	 ice-	 - LoftT	 0, ISO	 ZE Z

Lo
b.e	 I

'	 Cc	 ^	 I	 I	 ,	 ^	 I	 I	 ^	 ^	
II
I 	 i

i

	

Test	 oP	 P i	 T o	 T i	 a	 i	 m

	

sYM• Point	 r	 r	 T	 T	 V	 V	 V

I	 246	 2.435	 2,024	 1727	 849	 2173	 1364	 1726

	

346	 2,432	 1,582	 1740	 1327	 2180	 1403	 1962

 i
flir	 - __	 -- -

fill

fut

11/04/76
IRI?7•-001	 79 BURCH A.

4	 ^'



ti

i1Pb 24- a 	 i	 f m a	 E	 ' o'	 C^;	 2;	 I

Rid

i	 lI W

cV
to

Test	 0

!	 s	
I	

-	 i 	 S

i

I	 I

!	 ``	 SYM. PT oint	 Pr	 Pr	 TT	 TT	 Y	 Vi	 V^	 t

246	 2.435	 2,024	 1727	 849	 2173	 1364	 1726	 i
I	 I	 i

346	 2.432	 1.582	 1740	 1327	 2180	 1403	 1862
F
F̂	 1	

F	
.1 .	

I	 i

I
^	 I

^,1l04/76
1 1?"f-O^J t 79 BURCH A.



}

QE

o
}

w

I

11/04/76
19727-001 79 BURCH R.

11

i

l	

_

wou

Test	
p	 P	

im

a	 i	 o 
8YM• Paint	 r	 r	 TT	 TT	 V	 Vi	 Vm

246	 2.435	 2.024	 1727	 849	 2173	 1364	 1726	 -'

	

_.i.._.	 0	 346	 2.432	 1.582	 1740	 1327	 2180	 1403	 1962

	

:i 0	 t1	 4 0	 o: ,	 is A4 : " ̂so!	 S 0	
t2. 

Q	 5000, 5e aa'



,u wouns 5L
IOU-LZLQI

A01U. no a'	
,^A1Q^T

S/I
00 Zi--le 9oat	DOT

Z96 t	EQ61	OIRIZ	LZET	
Q6L1	Z89,1	zEf"Z

9ZLI	CLIZ	66SLUT	E	9pz	q
	J-,L	:IUTOcl

	

d	d	PUS
T

oa

a C- 1-1
rah	

s

(D fD

m
A

	

X	Ak,

ON I	nQ J-43



{

I

}^}	 ifU E . ' U fd	 FF G:. : ^	 PDT _ ''	 36 . { q	
#_ . ...

	

TI,	 1'? ^3	 5p	 NO c	 F ^k=^ID LD	 ® Bo
g 	 a	 t

_.-	 _spa 24 4	 ^-53	 -	 _.	 iC^1 

	

j	 f-

too	 '

tp
i

90w

yy..,lp!

!E	 i	 {

71D

I	 !	 1	 !	 ^	 i 	 I	 ;	 I	 [ 

	

Teat	 G

	

SYM. Point	
P	 P

f3'^	 r	 i...	 .r.	 TT	 TT	 V°	 V	 VMl

	247	 3.536	 2.477	 1656	 849	 2471	 1527	 1995	 -s
i	 347	 3,285	 1.670	 1726	 1664	 2462	 1658	 2290

1O	 1	 10' 	 -

10/29/76
16 t 74—Qf11	

79 BURCH A.

,



i

i	 '	 1

	

au ER I DER	 EFF CT D INS R RR IElS flTif^; 	
i	 I IN 	 ^_	 -

$^
i	 Prt/i'q	 . E;- #f3 1_ 3 E #fl	 . N C- n RPO= .902- I i .. ^

T7 ,	 FREDx;17 fl	 60 i	 f	 Gfl	 I LO .	 +	 '
Y- fps	 4- -534	 W =iZ^DCWAT + L[ii3rT[77

r	
di	 i

	

Ep

'	 I

i

-	 - ---	 - - - -	 I -	 -- --

	

i 	 I 	 ,	 ^	 i	 (	 I
€ 	 ^	 I

.	 i

Test	
Po
	

P1
	

To
	

Ti	 o	 i	 m
Point	 r	 r	 T	 T	 V	 V	 V

	

3	
I	 I	 247	 3,536	 2.477	 1656	 849	 2471	 1527	 1995	 j

'•_	 ____ ,_^_ _	 347	 3.285	 1.670	 1726	 1664	 2462	 1658	 2290

,..^	 t	 {

	

20 j 	 6p	 1,	 ^'.1 C3'	 i	 1	 0,	
1

I	 1	
AID 

_Ft- 
-1NUE

i

10129 176
IBIBI-001	 79 BURCH Re



10/29/76
18161-001 79 BURCH A.

allER IOR CTI 0	 R :. R	 '[	 I	
:__	

-	 t

	

NM I

!	 ^	
^	

^' '1	 -1	

II!	 1

d	

!	
I	

.L	
^	 i	 I	 =	 f	 I	 1	 i	 •

Test	 o	 i	 o	 i---	 -.-
$YM • Point pr	 Pr	 TT	 TT	 V°	 Vi	 V1,

a
247	 3.536	 2.477	 1656	 849	 2471	 1527	 1995

I	 !
^ 47	 3.285 	 1, 670 1726	 1664	 2462 1658	 2290

	

Ana	 4	 :^ 	 ^'ab	 00^	 s: rhor^ 00	 -!	 !

	

i	 ,	 ; lz 

b	 A..-



a	 -

	

r	 I	 -	

..	 r	 ,

	

au ER I N NER	 E F ET © I IN .gr R RA It1S AT D.'	 q = . q
	I 	 PT/Pfd 3. {3	 .5	 N D	 E, g E "B" A C. ^t fly. a^fl2	 m	 -T7 9	 17 . l3	 50 'FREE IELD	

,,

	

, vs 2454	 X534	 -IR	 E - -7D ' IN#.E ' _ bU 17E EEI'i-

	

»F	 _I
1

_	 .. __....	

1	

m	 I	 !

LO

13.0-	 o l d

,^	
i{'jJ 4J	 i	 1	 [	 ^	

tt

	 I

	

I	 Test	 o
p	 p	 ^.

	

^-	 SYM, Point	 r	 r	 TT	 TT	
v 
	 Vi	 Vm

j	

0	

247	 3,536	 2,477	 1656	 849	 2471	 1527	 1995

	

.	 , ---T----	 3,285 	 1, 670	 1726	 1664	 2462	 1658	 2290	 _ !

f JO	 Q	 1 00;	 fl;	 I DI]	 3160	 . 63€ 0	 2	 SC0OOI Sp {]Q'	
-1-

-214TER TREQUFMCY. H

,
f

10/29/76
ia161-001

79 BURCH A.



1

-	 10'sr^.98

TI,	 17 U I	 6 a 	!	 I . t^.^ FF^ ! xEl _ z	 _. 	 .	 ----w- 

,	 i	 4	
=	 ^	 I	 _ I.tl	 ^ 	 ^	 I

JCD
uj

b
cr 130-©

Lj

-	
f

,'-	
I	

p	 i

I	 !	 I	 _^	 TestaP 	
P i	

T o	
Ti	

'I	
I SYM.	 a	 ViPoint	 r	 r	 T	 T	 V 

247	 3,536	 2,477	 1656	 849	 2471	 1527	 1995

I	 I	 347	 3.285	 1.670	 1726	 1664	 2462	 1658	 2290-

	

I . -_f=	 1	 ,

- -' --	 -^
1^A ;	 4l[3	 8 D	 i. Ella	 315€l	 C};	 , 30	 Qi3^	 5£I dU'	 ^.

k	 f r	 ;^	 Eau CT .	 i
E	 I	 i

I	
j.

10/29;76	 79 BURCH R-
1P+I~1-001

r
4	 L "



G13'	
[D' E I!	 E^ CF' Q( R	 Rfl IU	 fl1'Q `	

-}

PTIP {g 	D 	 6	 NOR :a	 -w	 ^# C	 p^i.:.,^

	

T, °i it 
34 

t'	 r	 fop	 ill! :d 1R EE ' D; .:.,:.:.,	 _^..._._.^.^..	 i
j

V foS , 2	 ^1	 1 AEI
.
 i^3C	 »° ff ^EfftES

AL
t	 V3

	

(D	 m ^
140

C3

..7 	!	 i	
E	 ^	 J	 ^	 5	 !	 i	 i 	 j 	 ^	 ,	 !	

^q	
z	 ^	 '

Test P o	 P i	 T o	 T i	 o	 i	 - i-
( 	 5YM. Point	 r	 r	 T	 T	 V	 V	 VMI	 ry i

247	 3.536	 2.477	 1656	 849	 2471	 1527	 1995	 I

347	 3.285	 1.670	 1726	 1664	 2462	 1658	 2290

'	 1D0!	 a'	 4 O '	 fl' L Q0 k ' 3 ED; s IU	 f]Q' 'BQpi 5Q OD:	 {
z 3	 ,BEN	 r u	 Y- i	 i

10/29/76
18161-00 !	 79 BURCH R e



100-T919T

	

!i Houn9 61±	9G/6z/OT

1777-7
1

Hsi.
:E!{^	

-
- 	^-	-	

afl fl	fl8 A	fl3	fl * ^ i£	fl^79I	E^ fl	: fl	fl . 

-,- E --	(	I	J _

	

46ZZ	8591	Z9^Z	^99L	9ZLT	OL9*1	58Z'E	LbE	.— --- J	
__ _.1_

	

9661	L991	TLVZ	6b9	9S9T	LLi^'Z	9E^'E	LbZ	q	t

^	
Tu^ 'Y^.S . -- -- •-^ -- -.	^ ^`	1. - i --- - - ,

	

TA	OA	T It

r

•	f	]]]	-	-	-

^©	^fll^	09TH

	

17	a

_	f	_,	- I	^	I	^	I	I	I	..

, 	,	t	It

'µ	> 
	

JOE 'J

u qN jot,I	
_4L '_



	

ifl	
au	 INNER	 FF CT 0 INN R MOMS ATI®, ID r 	^ lC ^s

tI	 ;.PTI^'tl 3.^^	 a.a	 `	 tic. s^^cs	 ®	 00 FT SLi3 ^ IN] s	 .
TT.	 17El0	 5	 ..0 DA	 FREE^3ELIYN RRd4 0902
V	 i f ps 25" 1

	

100	 p ^

IUL

a

w
Gh	 ^

=BID

s9L
V

70

Test	
P4
	

131	 TO	 T^	 0	 1	 m

	

8YM• Point	 r	 r	 T	 T	 V	 V	 V

i	 Q	 248	 4.050	 0.°.02	 1630	 843	 2556	 1656	 2089

348	 3,794	 2.3133	 1705	 1253	 2565	 1824	 2356

2Q	 S	 I' U	
yy,.1

	 fp

1D	 140	 16q	 1 Q
}	 f	 ,	 1

10/29/76
191?4—nnl	 79 BURCH A.



I
OUTER INNER	 EFFECT &INNFR  RFf II^BRTIfl	 mi

PT/fb 3.68	 3.Q	 Ma£] L B S * 4D T. R C. R O= .002

	

TT. ° R 1-'7 0	 050	 NO EGR .' FREE IELD ;	f

	

V , -Ep$ 2561	 1659	 A = ( IOLDG RT/R2+l&GG FT/( AT afREF) )

17

16

^ 1^5

'	 o

w

14

O

O
In

O®
O

O
O

O .

SYN.
Test	 0

pr
1

Pr
0

TT
1

TT	 VV0Vi130--
Point

248	 4.050 0.302 1630 843	 2556	 1656	 2089

348	 3.794 2,383 1705 1253	 2565	 1824	 2356

ANGLE Td,- INLET. 00D.

t

1

ISO

1BI61-001
	

79 BURCH R.
10/29/76



I	 OUTER INNER EFF CT OF INNR RRDIUS RRT4 0 	 ©	 sai=	 :$02
BetaF T/P D 3.10 .MOO L FIZE.40Ty ARC. RRO= .902

TT,	 ° R 17 . 0 550 N O 	 DR	 . !FREEFIELD,
V	 fps 251 1669 FWL . DB

19 Q (D Q)

D® ®!TJ Ll D

®m i BQ
® ®	 19

s
LI

j^
tL

W	 ^.17
o0W

A
m i 60Tw

SYM.
Test a	 i

P	
P

r
o

TT
i

TT	 Vo Vi Vmi s0 ^-- Point r

248 4,050	 0.302 1630 843	 2556 1656 2089

348 3.794	 2.383 1705 1253	 2565 1824 2356

149 1.
1€70	 200	 400 600 1600'	 31150 6300` 12 00 250130' Sadao

1/3 VB CWER FREQUENCY.: +7

10/29/76
i8161-00i 79 BURCH A.

n
s



160-	 t

OUTER INNER	 EFFECT 0 INN 8R R14 I US RRTIO!
PT ./PD 3-^8	 .0	 MODIL 5IZE.40FT. RRC. ! RRG-- -902	

6800

0
TT. " R 1700	 850	 NO GR l FRE IELOO'
V fps 266 1 1659	 ANGLE TO MLH = R DEGREES

140--

LL
uj
w	 (D

130- -

U3

tD

1120

91

(D (D

Test	 p 0	
P

Point	 r	 r	 T	 T	 0
T	 T	 v	 v 

i	
v

248	 4. 050	 0,302	 1630	 SIA 14 	 25 5565	 16 55 6	 9089Lj

348	 3.794	 2.383	 1705	 1253	 2565	 1824	 2356

100
:
	2b0	 400	 800	 1800i 3	 6300	 500

. 1 /3 8B CE9TER FREQU"dY.'HZ

1C/29/76
18161-001	 79 BURCH A.



1
RUDER INNER EFFECT OF INNegR RROIUf RTIO . M RIi=	 030

PT/PO	 3, 8 3.0 MEL S14E.40F I .	 ARC.. R ED-	 .902
TT,	 n 17 . 0 650 NO EGA	 . ;FREEFIELD..
V	 cg's 2561 1689 RNGLE TO 'TNLEf 90 DEGREES

{

El

14

X13

s

ccw

9

p i
i

1
^

f

8

Test 0	 i
p	 Pr

o

TT

I

i

TT V0 Vi	 VPoint r

Ei 248 4.050	 0.302 1630 843 2556 1656	 2089

a 348 3.794	 2.383 1705 1253 2565 1824	 2356

2k 400 0	 16D0;	 31 , 511 630o" 12400	 5600,	 50000
f 1/3 QB CENTER F,Z

FREQU^11
tp
Lr! .	 H

i

i	 -

1

f^

1 E}0

so
100

I

i

r

='	 1

10/29/76
16161- 0 031
	

79 RURCH A.



^ +

160-
OU ER I NER EFF CT OR IAN R RR MS NTIOI

it
PT/PO	 3.- a . 0 MQ9 L SIAEs T -. - C. R^	 .902.
TT,	 14

f
O 860

16,59
NO	 QR	 . 3FR E IEl.O	 1

TO IN £	 - --lit)  ^]EI^EESV	 ps 2561 RNGLE	 ,

150 (D Q	 (	
p

(D p

p

0 ® Cl ® ^	 ®m p

w
d © 0]

L m
L1. p
cr- 140

07

p
LL

CD

1130--

v-7

120

SYM.
Test

Point

E

o	 i	 a	 i
p	 P	 Tr	 r	 T	 TT	 Vo Vi Vm

110— 
248 4,050	 0,302	 1630	 843	 2556 1656 2089

O 348 3.794	 2,383	 1705	 1253	 2565 1824 2356

100
100'	 2100 400 6 0 	 '1600 ,	3g50:	 6300;	 1. 2 [30 5000 	 S0 00

1/3 06 CEkER	 autNCY.I H:

10/29/76
113161--001
	

79 BURCH R.



}'r .

	170-OU ER INNER	 EFF CT fl ION OR RADIUS ATIO

	

PT/Pb 3. 6	 3.0	 MODEL 6I^ED+40 i T. ARC. R a= .002	 6 ^_ - :9 220

	TT, 0 R 1730	 050	 NO EGA . ^FREEFIELOn

	

V Pps 2561	 1669	 ANGLE TO ' TNLET = 140 DEGREES

16fl

^ 0 (D 0 (D
.^	 © © ® ® ® E9 ©	

C=S D^15fl	
0 ©(D

®	 ©	 (1

Q 0)

140--
 mEP

KDw
130

Testp o	 g i	
To
	 iT 	 o	 i	 m

'	 S	 Point	 r	 r	 T	 T	 Y	 V	 V
f

246	 4.050	 0,302	 1630	 843	 2556	 1656	 2089

i	 !	 348	 3,794	 2,383	 1705	 1253	 2565	 1824	 2356

©

	

 
ifla 	210	 aa	 0	 I^Oa^3650	 6300 ^ ,a0'	 s00a Waft7	 ^ 	 '	 4	 ^	 :;

1/3 pB 'CEOTER FREQU^NCY.' H-?

E

's

10/29/76
18161-001	 79 BURCH A.



1D0	
0%ER INNER	 EFF Ct [ ^F Xfd^d # R0lUS ATI®

t^ .^r^	 ^.c	 Fug s	 rS^ su	 }a	 ^aP T/Pp 1	 s^	 m ^^ a .$aid

YT S R 16 0	 5 NO GA .• FREEFIELMIS RRD •853
V , fibs 1625	 136%

so

to
izQ0
ku
cd

Sin

o
m	 sJ

(L
V

60

Test	 F 0	 p i	 T O	 T
g	 point	 r	 r	 T	 T	 V	 V	 Vm

^Q
540	 1,756	 2.077	 1524	 822	 1656	 1365	 1509

a 766	 1.735	 2,011	 1506	 845	 1629 1355	 1537

!	 i	 i

40! 	 ,_

2D	 40	 6	 4	 1, Q	 `	 1.0	 1t Q	 It©	 i s
ANGLE T0; INLET'. DE,

10/29/76
l A 9 ? 4- A01	 79 BURCH A.

	

b	 a.



^!;

i

1.70`
QU ER g NER

k

;

Y

r EFFC I	 fl .. TNN R:lAA IdS.: IR lei n	 tt^a -^:
1

p1PT ^R
a	 ..	 -

Ido
a	 ..

58 ^
1`IQi]
	

L-:61	 Cap	 Q	 853
XLD

°	 ';'	 ' 

0 	 a :F EE ^

ISO--
I

;

J

f 1

ISO--
t

II 130-- I.

7

{(k
I

Ste•
Testp o	 P i	 oT	 T
Point	 r	 r	 T	 T Vo V	 Vm

Q 540	 1.756	 2.077	 1524	 822 1656 1365	 1509
i

766	 1.735	 2.011	 1506	 845 1629 1356	 1537

I

2 j
i

4 S f 8	 113 120 1	 0. Y	 0	 YI^O
titV1	 E^	 01 I1 LE 'd i q

i 7

t

10/29/76
10161-001 79 BURCH B.



F

1
F

i

.	 19f3
aU
i

ER F	 AR

I

£^F CT; i
Mq

i  	 ?
i^tN R	 A Ii^s	 AT o (

p

 ^

= *	 b	 !
a•	 ^^

0 D	 5
R E -e -R G=:	 .853 r

TT	 P R' 15 0 50 NO	 G91 a ^^1=EP'IELD-0
V, fps	 Is 6 1355 PF1t	 Il5

toff

O
q

in

OD

. i

I

F
f SY&i•

TestoP 	 p i	
T 

0	
T 

i

Point	 r	 r	 T	 T
o

V
i

V VM

k	
1

I 540	 1.756	 2,077	 1524	 822 1656 1365 1509

766	 1.735	 2.011	 1506	 845 1629 1356 1537

49'`
I00,	 2oa # •A	 1 QO

t	 _11uuv.
5 5a	 I5 ®Q	 ^Q oo	 5 aa' So flo

;

10/29/76
18161-Uf31 79 BURCH R.



u

I

14€^
OUI.ER I NCR	 CT: 0 INN OR RR IUp rT!o t 	 °1	 = •

PT/Pb 1 172	 40	

mooIF'T(Y

L- $ -1 E.40 T o R C r R- . 853	 ^
TI, R 15 Q	 StI	 NO GA: r PRtE IELD
V fps I fis	 355	 i RN  	 i INLET 56 -- -DEG EE8

1.3##

in

®	 s

W0o	 ,

11DD
°e»

i	 Test	 po	 P10	 T1	 0	 1
Point	 r	 r	 T	 T	 V	 V	 Vm

90
`	 540	 1,756	 2,077	 1524	 822	 1656	 1365	 1509

766	 1,735	 2.011	 1506	 845	 1629	 1356	 1537

100	 2b D 	 400i	 solo	 1600;	 315D	 63m iQ OQ	 5000; 50400 '0 00
i	 1/3 #R `CEPTER RERUtKCY. ' HZ

10/29/76
18161--COI	 79 BURCH A.

	

r	 9i



140
QUIER INNER N R Rfl IU	 ATIO ;E 	 CT; Q	

^

e	 z

PT/Pb	 I d 2 P.0 € OD L 5^ 81QQ^ . A COY R ®= T ^ ^.
TT,	 16 Q 060 f^O	 Gfl	 o WR EOI EL	 '

A	 E` T#^ ;	 =	 f^REESV, fps	 i6 6 13 ,56 'Q

13fl ^

L621

^ 12 t3

im

is
a

to

Test
$?'^•	 Point

F 0
r

P 1	
T o
	 T 1	 1

r	 T	 T	 V	 V

540 1.756 2.077	 1524	 822	 1656	 1365	 1509

0	 766 1.735 2.011	 1506	 845	 1629	 1356	 1527

I QQ ` Q i0o :	 Q ^	 11300	 9 SQ .	 MO	 i 2 QQ
i CE^TER

600II 50 UQ'
I/9	 B	 Uf	 o H-9

!

10/29/76
16161 - CLT 1 79 BURCH A.

r	 Y9{

S	 1.



I

1

6U/ pig	
E

A
R INNER ^	 ^ E

^
FF CT' 

D IPg NOR RA
1 ^IUS RATI O 	 ^ Rai =

-FT/p	 i a € - liaC!	 ! Mw L . 01 E,40 t ♦. I qC. R` D—_ .853,
TT,	 R 15 0 	 NO f3A_ - a FRE£IELD-4^
V, fps 1 6	 Sn	 RNGF r-

tu ,
iTNCET = 1-30 MdREES :

130	 ^

,laE3

i

	

Teat	 0	 i	 0	 i	 1

	

Point	 Pr	 Pr	 rT	 TT	 Vo	 Vi	 Vm

i	 q 540	 1.756	 2.077	 1524	 822	 1656	 1365	 1509

i	 766	 1.735	 2,011	 1506	 845	 1629	 1356	 157,7

f00	 2 0	 460	 800	 119003	 3 50	 6300; 12 p0 	 5E100^ 501^Q17	 V
+ 1 1 /3  OS 

.
CE d ' tT REQUf. ffCY. HZ	 r

^	 r	 1

•	 ^	
I	

r

10/29/76
18161-001 79 BURCH A

r	 `̂S

A



160
OUTER

f' 1fPi	 1 •`72
INNER

4 0
E FECT 00 NO RAMS

 tO—TlQ
^

l	 ^.	 ^^^ o!T •	 R1C.853
TT,	 R 1 6^Z 0 60 N	 ttGA' s tIFR{^1E€^IELDe
V, fps	 16 L6 1355 RNMZ Tt3`E TM-El  - 140 Df OREES

14£3

[A® ®^
- .

U.
uj

`130-- E^

F-

i

Q 2o i 4.
Q

.:^ 11Q Q
rn

Y

p

Test
SIM. Point

0
pr

i	 o	 1
gr	 TT	 TT	 V°	 Vi	 Vm

1©0 tL^

o	
540 1.756 2.077	 1524	 822	 1656	 1365	 1509

766 1.735 2.011	 1506	 845	 1629	 1356	 1537 I

V 1 100 ':'	 2b0' '€ fl 1 11 p10	 3
If3 WCE? TRR

60.	 63001	 12
-NEOE ky . HZ

00^
i

.6	 01] 6, 0000	 I

10129/76
15161-001 ?Q BURCH R.



50

n»
Lo

4-
4P

100
OUTER IRONER EFFECT a INN R RRpIUS RATIO	 a "I n ! -

PT/PO	 1.940 2.5 FULL SIZ 0;613' 60I	 IN). 2,40 0 FT SL
TT, ° R 16X0 650 NO EGA . FREEFIELDVI RROt	 .853.
V, fps	 1641 1534

m W
Q

e

1r4 ®0

q 

W	 ?70Q	 ^

J

6®

n

SYN.
Test

Fro Pri	 TTo	 TT1 y vi	 y41Paint

541 1.958 2,525	 1604	 830 1844 1524	 1673

0 768 1.972 2.551	 1578	 853 1837 1551	 1732

s	 ,

0 60 140 1150
RBNGLE

E	 -
TOJ I MLE^T . U0

1

10/29/76
1R1:,41na1	 SURCH

m
in



g?©	
WER INNER	 EFFCT	 SNN R RA IN •LFRIT10	 of	 =I

F71Fb 1 r >	
^.	 Q®	 EA T-- AOC r R	 .853

^ s	 ^' U	 ® GA •FREE I ELMD	
i

Y ^^Os	 A	 ( IM - RT7"+If LUG FT/E RT;FREF 13

16G-

16O

tp

Y	
QON	 9

PC

130
i

	

Test	 o	 i	 0	 i

	

I SYm- point	 pr	 pr	 TT	 TT	 V	 Vi	 Vm
1213	

^_- i

	

541	 1,958	 2,525	 1604	 830	 1844	 1524	 1673

	

0 768	 1.972	 2,551	 1578	 853	 1837	 1551	 1732

4	 60	 6	 1 0	 1 fl	 140	 too	 1 4
ANC:r,LE TD # ^ I NLET , . E7

i

10/29/76
!B3,61-001	 79 6URCH A.

b



flU ER I NER 00 IMNKR RAO I US NRT.10 I l
PT/pa as MOD

E FICT,
L S14E.WT- RRC. R^O= .853

a l

TT	 -R Y6 0 60 NO GA' o jFREEqiEU3
Y, fps .1534 PUL

too

Im 170- -

0

Q

-4.

SYM.
Test
Point

Po	 p i 	
T O
	

TiT 
	

0
r	 r	 T	 v v v

1-40- — — — — — — —

541 1.958	 2.525	 1604	 830	 1844 1524 1673

768 1.972	 2.551	 1578	 853	 1837 1551 1732

7-77

-1-30 1	 1 1

i

100	 2bO' 400', ax43L6100o I L	 3 SO- 3001	 i 2dOQ 9 5000
1/3 PS t4TEI R'. clu dY. IM

10/29/76
79 BURCH A.

fi



+r

3S-140-OU ER I^NJR	 EP CY 00 IN NORR dA luo A'^10 '	
-

Ti/Pp, I. 48	 - -	 XL SI 40 T,,-	 ^

	

]R	 ' .853

-
TT J, ; x ISO	 050	 ',	 RGA' a FREOI EL	 f
v , fps 1 -041	 1534:	 F^Ni 4E TU- ,	 ET = 50 00 S

r	 '

120

1	 G

f

I	 ^

Test	 p 0	 p i	 T o	 T i	 o	 i	 m

90	
SYM, point	 r	 r	 T	 T	 V	 V	 V

..541	 1958	 2525	 1604	 830	 1844	 1524	 1673_	 i	 1	 ^	 ,

j	 d 768	 1.972	 2.551	 1578	 853	 1837	 1551	 1732 _	 I

--	
{	 IAfl	 200	 E 400 1	 '40,0	 I'doo 1 6.'71%

nu

^	 00 } 22 0 ,	 600, -5( 00
i I^3 _ S - -fH*TER 	 NCTm N

• ,

F	 10/29/76

18161-001	 79 BURCH R.



,w Houne 6L
	

X[30-i3 al
9L/6Z/01

DD OS 00024 popal, ^,00,99	091E.'J
"
 01591	009	Oat	0	'001

----------	
I	d

^17

	

UZI	1991	LE81	E98	8L91	199'2:	FL6'1	89L

	

CL9T	VE 91	VDIRI	OE8	11091	92;9, 9	896,1	111S	q
06

	

A	A	A	1	1 7ul od
in	T	0	1	1	cl	d	WAS

T

EP	CA

o
flu

VT
M

rn

Q A Ar

	93"10310 ps Plul .01 atum	tER	I-M og

	

U1314 ^194	0191	1

	

VN
'3	9.	etq;T lu ol$o	OCR

pliel sniNum u#NNI 40 .1D J33	H3NII N3: 0 i



OH
00

ISO-
DU; ER I^dN R EFF CT 0Il id R RRplus4

0.
A^' D ;

^^ ^
;	 {

^	
f?T/P0 1 a	 4^ 2 HAA L 41^^E w T o. RRC a 	 . 853' • !	 t

TT	 R 15 0 BE NO	 GA , , °FR E IEM
Y, fps 1.54.1 1534 AAIOLE T® • FNLEf 13Q DEGREES

130-

120 I

i

-®	 -

X11 i

SYAi,
Test

Point
P a
r

p i	 T O	 T
r	 T	 T V	 V	 V ,

lad

( 541 1,958 2,525	 1604	 830 1844	 1524	 1673

Q 768 1,972 2.551	 1578	 853 1837	 1551	 1732

-10 3 ' Ia240' 3	 40 ^ 4 0	 1 An 	 3
Ofi
	 ; 63nC	 I	 DE3' BQnt1^ EQ Qn

if3	 CEOTEM ^iO	 m. HZ

i

loizsi7s
1®'I 61-QO 2 79 BU RCH A.



'	 ry

°""°	 OUTER I NER
PT/PC l O 
TT, b R 16

ox0 JiS
0

V, fp5 18341	 .1534

EFF CT. DR INS! R RAQIUS yRATIO
pp^^p

O
p^̂

D 	 3^ EAptl ^c+^+ 

T a ^^ c^{dW .853
L LB GA B ^Fi^l..E IELDA
RNGLE TO INLET = 140 DEOREES

z

ISO--

140-

-1-30- _

	

Test	 P o	 P i	 T°	 T i	 o	 1	 m
SYM Point	 r	 r	 T	 T	 V	 V	 V

	541	 1.958	 2.525	 1604	 830	 1844	 1524	 1673

	

a 768	 1.972	 2.551	 1578	 853	 1837	 1551	 1732

18	 AL

100	 2^0	 400	 eb0	 18,00	 3 5Q	 6300 1 1260 y:	s000' 5000
1/3 00 ' CE4TER	 ®UkNCY a , "Z -

f

10/29/ 76
16161-001
	

79 BURCH A

i
S^

r

6



	

4	
OU EEC FF C	 INNf ^ 6AlusRT1 ® 	^,	 ^;;	 4

FT'/i p 2. 4	 ^ e
s R	

UL	 I € 13 ^ 1910  2400 FT 6i,
TT °' R 1 408	 ASR	 NO EAR	 FREEP IELD'. 1 ROL- .853
V , ' fp's 1991	 1659

01

	

m	 ^

N	 ^O	 °
1̂J

17®

	

Test	 p a	 p i	 T o	 T 1	 o	 i

	

so	 SYM. Point	 r	 r	 T	 T	 v	 y

i

	

O 542	 2.152	 2.989	 1680	 829	 2004	 1637	 1799

	

769	 2.147	 3.027	 1673	 840	 1997	 1655	 1861

s-	 i—	

2	 a	 1$	 i'p	 0

	

^	
i	 T IN1. '̂ . 	 i

:

10/29/76
18114--001	 79 BURGH A.



 r 	 I

OUTER INNER TNN	 RA IEFF CT OF 	 B S	 RTIOi
PT/Pp

V

2j'  4 a[^ 1!
M

ODEL BI E44	 T o R
R

C s ^ 0z	 .853
R I NO	 GA a• FRE	 B LOWS

V7 fps I-got X869 R	 I -IQLOG FfTIR2+IDL®0 FT!(ATWFREF) )

^100

ISO— p
L^1	 m L^] CJ	 ®	 '7

/ w

O

V

130

^

f

1

i SYM,

I

Test	 Po	 P1
Point	 r	 r

T^	 Ti
T	 T

o
V

i	 m
V	 V

f 120

542	 2,152	 2,989 1680	 829 2004 1637	 1799

i ! 769	 2,147	 3,027 1673	 840 1997 1655	 1861

d 2 4 1	 If Y	 #3 1 ,40 1 o	 I o,
AN . E TO I NLEIt s 0 G Q

10/29/76
I^iF+I -QOf 79 BURCH A.



	

OUTER INNeR	 EFFICT OF INNFR R RIUSARIM	
0 :wPT/PP 2	 3

TT, R NIS
14	 0	 ROD L SIgEw4Q T	 .85

S	 NO GR . TREEVIh R CoDo
v fps 1991	 is 9	 PHL, Us

ISO--

moomm IDED
G (D (D 

0 M
(D	

to

V
,
JU

160- -

Test
SYM.

P 0 P i T 0	 T i 0 vPoint r r T	 T v
ISO—

0	 542 2.152 2.989 1680	 829 2004	 1637 1799

0	 769 2.147 3.027 1673	 840 1997	 1655 1861

JIL

1/3	 .-CENTER
6	 0,

iNcy.; Hz

10/29/76
IBIBI-001 79 BURCH A.



tv	
-	 •	 •	 •	 -	 1

OUTER I • ER^ EFF CT; o ^ INCA R ^tA IUE ST10p /i^	 2 e 4	 ¢^	 M60 L 6r1 4E-s G" l q -fl £ o ^ ^ - . 853
W , , R 16	 6	 N^3 [ A . ,FREE IELD	 ?
v, kips I-^o1	 ISS9	 ANG4 

..
T6 ! ^	 E DEQF^EEE

1E®

cr- 1,4o	 o

M al

©	 (D

Li

}2®

(D

	

Test P o	 Pi	 To	 Ti
	 o	 i

SyM. Point	 r	 r	 T	 T	 V	 V	 yla

	

542	 2.152	 2,989	 1680	 829	 2004	 1637	 1799q 

	

_ I Q 769	 2,147	 3.027	 1673	 840	 1997	 1655	 1861

-too I..  -.
r # Do '	 2100	 400 ;	 8 C	 1X00	 9

^R'EQUOCIJP
 31®o 	 2 Op f DOD 50 , 0

1/3 08 CENTER 	 HIS

10/29/76
10161-001	 79 BURCH R.

Ae



160
DU IM I"NER EFL OT,	 INN RR I^PRJRT [0 11 m u{^,

PT/PO 2 .114 . 9 .0 H B L ^^^ Q^ 	 ' A 	 9« - .853
OLD'	 ? TT, a

V, fps
1609
Iasi

051D
1869

NO	 99	
I Aug	 E3	 T	 ® FGOEES

4130-- ®^ ^©

Q	
-1

f

ED

EpG

SyM.
Test
Point

P O

r
P i	

T O	
T i	 0	 i	 m

r	 T	 T	 V	 V	 V

` 542 2.152 2.989	 1680	 829	 2004	 1637	 1799

769 2,147 3.027	 1673	 840	 1997	 1655	 1861

lbfl d0 4QO: OD.	
'i8gl^

	 50'	 0^0®; 	 00
if	 ib 	 ^iQu	 s:	 '

5000 60 00
_

10/29/76
i91g1^C^1 79 BURCH A.



	

DOER I HEit	 EFf CT. QF
MODEL

	 INNFR 11"111 ATIQ
`	 PT/F0 2. 4	 ^^	 SI^E^!$Q 3r	 C, R Q= .853

TT,	 1BlQ	 ®6fl	 HQ [3^ . ;FE^EEFJhl)^

	

V, fps 1991 XBS9	 RN 1 E Tfl AR&LE = I 0 AEMEES

ISO

cc 140- - 	 ]

L.J	 ED

P

	

Test	 PO	 pi	 TO	 T i	 0	 i
110	

SYM. Point	 r	 r	 T	 T	 V	 V

	542	 2,152	 2,989	 1680	 829	 2004	 1637	 1799

	

e769	 2.147	 3,027	 1673	 840	 1997	 1655	 1861

100	 2100	 400	 8DO 	 M 3 SBA: A300, 12 Qfl ! 4600 , Woo
1/3 F R CENTER	 Qu6CY a ! Kz

10/29/76
1B161-001	 79 BURCB R.

,a



160-
Do; R I N R 1	 EFFCT OF IjM59 RROW8 RRTIG	 z -W

C P' RRO--PT/Po 9.114	 MOD4L ^14E M 	 853T .
Tj " : R 1698	 5	 NO 4GA' .: FRM#IEL0v-
V Y fps 19191 1659	 ANGLE WINLET 140 DEdREES

(D

-clr 140- -
(D

lb

W

C3	 (D

120- -
n.
co

	

Test	 0	 1	 0	 1

	

SYM. Point	
P	 P	 T
r	 r	 T	 TT	 v	 v	 VM

	

542	 2.152	 2,989	 1680	 829	 2004	 1637	 1799

	

769	 2.147	 3,027	 1673	 840	 1997	 1655	 1861

100 . 	 44611	 60 	' Iaoc l '; 3 so	 6900 12 co 250001 60
1/3 OiltEOTER WgUENCYa HE

10/29/76
79 BURCH A.



10 ` `
o_

OUTER INNER EFFECT O	 INNeR RRRIE^6 ^RTIO. ®`®t?7/?0
TT,	 ° R

2.024
16k6

.0
ISO

FUL	 $1 -I [E1S' 6® 11. 2 1 F 	 6L
NO	 G . i FRE&IEL13 - RROt:	 .853

.

V, fps 1697 1:355

90 M

t

l
lz 0

w	 070
oN e-+

V

6101

Test	 o	 1	 o	 i
Fr	

Pr	 TT	
TT

Vo Vi Vm
5U

SYN. Point

0	
543	 2,045	 2.037	 1614	 850 1903 1371	 1653

i	 e

771	 2,010	 1993	 1624	 864 1888 1363	 1725

40
E

2!0 40  100	 190 1140 100	 i, Q
ANGILE TO ! INLET. DE .

10/29/7 6
19124-001	 79 BURGH A.

n



F

I

^	 i7v	

I	 i	 I	 •

eu ER HW ER i	 AFFRARC D	 N  	 $4S RiiD{	 ^ I 	 iT.
PVP	 P s 24	 s ..	

®0 L _^ FEE 1E RLlk c ri
	 at ^ 853

^^	 R5 6	 Be	 RD [R
-V, fp s f 7 I355	 A ^; f^d^L^	 tTpLOa PT/f O TREF }l

150

15®
}

IL	 i
KO
cc I	[

13,D-

Test	 PO	 Pi	 TO	 Ti	 o
i SYN. Point	 r	 r	 T	 T	 V	 V

120
543	 2,045	 2,037	 1614	 850	 1903	 1371	 1655

i	 771	 2.010	 1993	 1624	 864	 1888	 1363	 1725

20	 464D 19 	 1 fl	 1, o	 !	 1h® 	100
1N .E TIO INLET DE .

=	 I

f

i r

10/29/76
1 : 61-i]Q f	 79 BURCH A.



UUM I	 R EFF CT OF ION R M IUBRIRTIO
FT/?0	 2--024 HBO L 81	 T.- A C.	 a=	 53
TT,	 *^ R 160 5 so NO	 GR	 IELD:
V, Epps	 1897 13SS FWL i OB

tell (D 0 (D	
(D

In	 ul

rb

(D

ISO-
W

Sym .
Test	

F°
	

P 
i	

T 
0

TPoint	 r	 r	 TT	 v v

543	 2.045	 2.037	 1614	 850	 1903 1371 1655

771	 2.010	 1993	 1624	 864	 1888 1363 1725

130
100 '	2bO -0 Sbo	 1600!	 3 50	 15*0	 Wad ks ao, did X10

1/3 Oil CENTER	 REQUfNCY-1111il

79 BURCH A.



u
PT,

E	 I^MEREl I	 ER
2

Rd'

^i; FEFFe CT 0	 R JIRO IN ORT-10:
ff	 L S-1 E	

R ^F	
C

^
T7,	 R isf ^l S R

Sol 	.	 RP='
IF RFf	 I

I

1366
N	 GR I Ta E IEL06d
TWGLE TO, r-Na	 50 OE"EES

ISO--

W

1 20- -

100 m

Test
Point

0
Pr

1	 0P	 T	 0r	 TT	 T191D vv	 v
543 2.045 2.037	 1614	 850	 1903	 1371	 1655
771 2.010 1993	 1624	 864	 18s8	 1363	 1725	 1

JD 4 Iona	 a so .	 12
4

00,1/3 00 CE dTEV	 wee, H7

10/29/76
18161-001

79 BURCH A.



140-
	 ®UIICTSOER INNER 	ELF 	 IN, R A IUS ATiQ
FT/FO 2.24 	 .

0p
Mp^ 0LI- jE

!
j4 '

*
P
r
o

t f
ly C. -R.853G=', 	g ^'

TT	 1 6	 S60	 ;tl^ GA' a i FR E X ELD
v	 1 0°7 1365	 F&NG E TQ : N E c 96 ®EDA 8

led--

w	 ®^

(D

a)

	

Test	 P O	 p i	 T O	 T i	 o	 i	 m
SYM. Point	 r	 r	 T	 T	 V	 V	 V

90

	

q 
543	 2.045	 2.037	 1614	 850	 1903	 1371	 1655

	

0 771	 2.010	 1993	 1624	 864	 1888	 1363	 1725

110(l2ptl	 40D'	 0 4	 i6®a'	 3 5®.	 6:300' 12 D0	 Boo	 SD DO
1/3 06 CE TFR R66IU tdGY p i H

i
t

10/29/76
1Bi6t--001
	

79 BURCH A.



3 `

a

ISO-
0U2ER INNER ELF CT 0	 INN R RA IUS	 AT13;

HOC L SIRE a CD T m AgC r R^» . 853
®
0 it

A

42PT/Pb 2 M24
T7 16 6

140
So N	 aN . =^OEAIELD

RIGLE TO ; KLET	 1. 0 DEGREES
i

v 1"7 1'365 +

ID ®B®®^®^

d,,.

Eno-a]

o ^

s
Test
Point

o
^r

i
^r

o	 i
TT	 TT	 Va	 Vi	 V

1^
543 2,045 2,037	 1614	 850	 1903	 1371	 1655

Q 771 2.010 1993 1624	 864	 1888	 1363	 1725

^U
I QC ! 0}0 ; 6 Q	 1600'	 31,50	 6300$2 00' SfaO^D D{^

1/3 b5 ' CENTER MWUM . ' HZ

10/29/76
IBI61-001	 79 BURCH A.



ISO
OUTER 1

'/P

14NER CT OEFFI:	 f'	 RA 01US RAT1011 (D

PT ?
2.0
050

T.00 
L 6ME	

NR	
ARCo RJRO= .853.

T -T ;,
2-*12 4
146 5 FR E

E

NO FOR	 ; FR	 .1ELD4
Y,	 f Os 1-8 7 11355 MOLE TO "INLEt,	140 DEOREES'

ISO--

w
(D

Q
(D

^.j

to

SYM.
Test

Point
P°r p 

I
	 T °
	

T i
r	 T	 T	 v	 v	 VM

1.10

543 2.045 2.037	 1614	 850	 1903	 1371	 1655 0)

0 771 2.010 1993	 1624	 8664	 1888	 1363	 1725

100 2bc 400 f IWO 	 16W	 31518.	 6300 1	 i p-400 , is000	 150000,
1 1/3 00 CEOTER FREQUENCY.' "Z

V

10/29/76
I8I61-001	 79 BURGH 9.



110	
OWER INNER

fT/PO 2.376 2.5
TT, ° R 1730	 850
V. fps 2148	 1534

EFF C 0 NN R ^PUS  "TIOi
FUL I 	 2^ F L	

v^

N0 r,.5 o^ F EE	 LD a R 0 .853 r

© [

In

101

dD

e

Z90
w

r
1L.
w

Y
O
W

1

L'.
w

70

m

60

SG
20

10/29/76

8

Test P o P i	 T° T 1 o 1
V VMPoint r r	 T T V

544 2.373 2.570	 1717 841 2138 1546 1844

773 2,401 2.499	 1715 844 2150 1528 1946

j I

60 Q
1 ^ d

14fl 1	 #^	 f^©
^ ^lE;..E Tip INLE^'F. ®EO r

79 BURCH A.



1 1

170
OU T- ER INNER	 EFFECT OF INN R Rf^WIS	 lal.

PT/PP 2.376 g 66	 MODEL 6I E o 40 C e ARC.  RRB f. 853 -
TT, ° R 1730	 as0	 NO EGA	 FREE T LD'	 '
V , 'fps 2148	 1534	 A = €10LOa RT/R +1 Lib ^T/(•RtigFREF7-)

ICE

iSf3	 ^

'	 Q

150

A

f

o

itl3

ISO

t	 Teat	 Po	 Pi	 T 	 Ti	 o	 i
SYM. Point	 r	 r	 T	 T	 V	 y	 1M

120	 `.."

544	 2.373	 2.570	 1717	 841	 2138	 1546	 1844

773	 2,401	 2.499	 1715	 844	 2150	 1526	 1946

i

4b	 dO	 1 0	 !	 1 0	 140	 i'fifl	 1I30
AME T®t INLEIT. 11EO-

5

10/29/76
16161-i^fl i	 79 9URCH A.



100--1E1181
9L/6Z/01 6L	9L/SZ/01

	

A31V	Ell, in	E Noll
1	loot 0

7.

9t,61	8991	09TLZ	T7V9	SiLi	66V'Z	1O6'9	ELL

9V91	8CTZ	Ivs	LTLI	OLS'Z	9LC'9

A MA	TA	0

T

i	
i	

f-	-	-	€	
j	
i 
	i	1	^-	f -7

10-4

-Geri

_	Y.^_._ _ _44 1— z_

Tat.-ILi o _U
sdj

En 7

11	a



-
f

t Ir7

A

	

c	

-Tam

fp

	

.7	 7

.853

7

76

7-1

F,	 77 

T
Tf,

7-

L 4

a	 :071m, J,

-7r

j	 f	 1	 i	 i	 l-.: !!r	-,^_	 1"f,:.^{' _. 1 . ,_.-. ^,^	 _-_	 $r--_

71

—74—

Test	 0	 0

Point	 r
P	

prr	 TT	 TT	 v0	 v	 VML

j7--	 17 0	 2138	 1,546	 1

	

:	 544	 2.373	 2.570	 1717	 841 844
773	 2.401	 2.499	 1715 844 2150 1528 1946

I.	
..	 .....	 ...

J. J T_ - T
IT, tl"

661m

LA	 .... ...

J,; 
.1	

1	 -.A	 L	 -Lam
4-,

a

10/29/76
18161-001	

79 8URCH A.

L



°u brine u100-19191
9L/6Z/G1

At7

zF17- IN

lm-1	T71 4-1	
t	LT .4.........

91761	8991	091Z	"8	9TLI	66f,'9	10fr'Z	ELL

vvv L	9f,9T	BETZ	IT?8	LILT	0L9'Z	CL9, z

-- 77.
MA	A	OA	I	I	4UTod as I

T	0	0

Ti.

7 -'-- f7-.

741.

-7t

Iir .	

.........

4

Im0.,

7".j.

SdT c

.	..........

Ir

r- 7--

7

VO



TC	

I m

I Of mm I
fp.- . 853

TT
161.0

7r, f ps	 A	 ^j U

7

m
j.

El

7:,

77.1	4., 7

a	
1.7

T.-

A_
m

:Jr

!	
^— I

N	 F Ir^	 .-_ j-
	

r: 	 rj;•.	 •.r^;	 r;^:	
! .:^.;'.:	 .;..	 ;-- i
	 i}_^ 

i+	
f....i	 .^. 	 ..	 :^.	 .^-	 ^	 ^	 j	 ^---I---	 "'^----Y.:•—

r 1 - 2 J

r___7
7 7

	

Test	 0	
T 

0

	

T	 0
—7—

P

SYM, Point	 r r	 T	 T	 v	 v	 Vm

	

544	 2.373	 2.570	 1717	 841	 2138	 1546	 1844

1946
71a

	

773	 2.401	 2.499	 1715	 844	 2150	 1528	 . . . . . .

q41-
	 ... ...

^ 	 .lLI:it'

'T
I

	

— ----- L	 ii	 !-
j	 ^l 14

	

....	 ....	 ..77m

ICE I T4

—7

10/29/76

	

18161-001
	

79 BURCH A.



7-	 . 
........	 853	 it

7 1

`	 - fi---" _	
,^.	 ...{•--	 - _ t:	

r."	 _. .^_	
.,{__-^^.Stl'!r1 !! :^^.-	 --:t...	 :^k...	 is	 I...	 t.l,iLi^_	 ^___	 ,^:	 _i	 h .	 ^,:1. ,	 elt]	 ,ij_'i:.	

--.—

-4

..... 	 ...	 ...

7	 71	 .	 ......

^w

;r

.77

Teist	 0	 1	 1
p	 p

ISYM. Point,	r	 r	 T OT	 TT 	 VO 	 Vi

544	 2.373	 2.570	 1717	 841	 2138 1546	 1844
A

773	 2.401 2.499	 1715	 844 2150 1528	 1946

PT	 f 14 +t Lt I -... T	 ^	 4 'T"
	 I ti-V i Al A - Hi I

itut"
	

i

n-nt

a"+ 11. f fli
7:! 71

r_--_

IUD
my

a- 357 be in

w	 w L
m q .	 ..	

.	
...

- ! 7 - 7 	 7.'--7

F IF -L
10/29/76
IBIBI-001
	

79 BURCH A.



10/29/76
18194-001

^ 1
^'	 1

° R X 853!	

' fps	

^	 :I	

I~ 

I

F.

am

—	 — —	 — —	 —i	
i	 I	

j-	 T	 ^-	 -t^-_ ^^	 - t	 ^^	 I	 i	 t	 t"	 i -" _ 

	

{	 i	_.^r.`I
	

t	 _ I ii .	.:!	
..•s-.......^.._—s.

	 1— ,.. i.s.	 .-,^:..V.i-.^.-	 1 . ..}^ 	.},:?rTt t i fir ,	.—r.;-•-'a —	 -

J_	 Teat	 P 
U	

P i	 T	 T i
	 o	 i	 m	 -

	

— r	 J	 I SYN. Paint	 r	 r	 T	 T	 V	 V	 V

545	 2.739	 3,006	 1796	 832 2341	 1643	 1987

774	 2.742	 3,026	 1753	 844 2314	 1659 2088	 i

	

twill 

	
r

 ! f 
 i r	 al	 T	 _ E -

	

- -	 #	 a _I

	

^.	 I	 I	

+,IM

	I 	 ,	 ?	 r
s

III	

^ --



i

190
nUfER i^INNER

ago
EFFC'^ OF INN R iRAk6	 A3ID';	 M: m =,.tea

I	 C^1	 4tR	 w ;.	 c
PT/f'^i 2.76 T NOBEL 614E^49 ,	 A	 G r' --R	 _	 .853	 : ^
TT, ° x 1140 660 NO	 D9 .i FREE IELD	 L^-

A" = 1 ULOG T4--MOG Tr^/(A^dFRE^3)V	 fps 2323 1669

1.7

1

^1fi0

1
•

r

Test	 p o

S'Y'M. Point	 r
P i	 T G	 T i	 o

r	 T	 T	 V
i	 m

V	 V

' 130-- --- -
545	 2.739 3.006	 1796	 832	 2341 1643	 1987

_-'	 E 774	 2,742 3.026	 1753	 844	 2314 1659	 2088

120 r
28 4P 6p 8,

0
	 1,40

OTNLE^I
i D	 1 0

'
A4it^. E T O, . DE 

rr

10/29/76
19151-001 79 BURCH A.

6



	

20A	 aUU EA $ HER	 EFFILCT Q $^NN R RA€^I[^^ RATIO; 	 m

PI/Pb `2 a	 a0	 f1{3fl 	 5 .1kE.^40 T e ARC • RRO= .853
6	 TT' ° R 17 0	 6tl	 NO GA . IFREEPIELDi

v , fps 23 3 Am	 PHL a D8

1S0

	

^^	 0

	

IM 
tee	 0

e

_... 

Test

!	 p o	 T o	 TPoint	 r	 pri	 TTi	 V^	 Vi	 Vm

545	 2,739	 3.006	 1796	 832	 2341	 1643	 1987
j

774	 2,742	 3,026	 1753	 844	 2314	 1659	 2088

- ..	 '1.49
1fl0 !	 21YO	 400'	 Spa	 161UQ'	 3 S0	 6 aQ	 12[3!3'	 S C3Q, 60 :30

113 PR - '-CENT#R rREQUkN0Y.' HZ

10/29/7 6
18161 -001	 79 BURCH A.



1

	

QUT	 I	 i 6^i- ^^.Li	 Jll®li 7`17 ;̂
r
fJ	 a'ti7YQ:^.	 .^	

_...^.

PT/PO 2. R	 B	 Q	 ^ '4d Tm! 7R c-ti -a o% - .853

	

° R 1? Q 

lb 3 la	

N	 GA, B, -FREEFIELIJ
V, fps 2383 Mg	 RNG4E. TO ' IWCE7 = 'W MkE$

1 ,4®

^v®o	
®^®moo

EP

'	 i1	 ..	 .	 1	 r	 r 	 1	 1 	 '	 1 	 j...	 ^	 1 	 ^	 1	 ,

	

Test	 o	 i	 a	 i	 I	 (,^}

	

SYM, point	 pr	 Pr	 TT	 TT	 V	 Vi	 Vm

	545	 2.739	 3,006	 1796	 832	 2341	 1643	 1987
{

	

774	 2,742	 3,026	 1753	 844	 2314	 1659	 2088	 -	 d—

^

9G	 v
too i	 2bD	 4100!	

qy
Y
ii^+j^;

1#p 	 'p ,0LOO
}^ y^r; V^QV r

g ^ QV I	 V QV
1 1/3a	 IER RE-GUM B HZ

L l^LO l^^1.31
7 9 BURCH A.



l

0U ER INNER	 EFF' CT OF I• N R RA IUS RATIO!
PT/P(9 x.68	 9 .0	 NO L SIZEo40 T, F8 C, R IG= .853
TT	 1740	 50	 R	 DR . ,FREE IELD
V, fps 2323 1659	 A OL:E TO INLET = 96 DEWE$

1

X130	 Q

`^	 ® 0
(DQ

X 11(3	
(D

Test°
P a	 P i	 T 	 T 1	 a	 i	 m

SYM. Paint	 r	 r	 T	 T	 V	 V	 V

	

545	 2.739	 3,006	 1796	 832	 2341	 1643	 1987

0 774	 2,742	 3,026	 1753	 844 2314	 1659	 2088

law

Voo •	 2^0	 4100 	 S I g 1^1Qr(] Y 3 5Q 1' ^ 6
t
510

y
0 ug12^00 ^E 0 50 . OO

^11 13 Pa "{. TER	 EQ^f^MC I . H	 I

10/29/76

	

13161-001	 79 BURCH A.

r



MC^'E	 NCRR I E T Oq 1NMOR MOM RRTO i
853-M	 01 E-,49 IT. R	 md";- .Of UT

T7, ^OR	

'a	

cn 140 HGA I FREES IELO
V, fps	 9	 -11NME	 rkEtt IW 06REE3

(D	 inW

^^ (D
146- - IV (D

®
a)

cb

(D

Test	 0	 1	 0
Pr	 p	 T	 T	 0

	 V1 	 Vmr	 r	 T	 T	 vSYM. Point

545	 2.739	 3.006	 1796	 832	 2341	 1643	 1987

774	 2.742	 3.026	 1753	 844	 2314	 1659	 2088

+
4bO	 8 ,001	 1600!	 3LI50	 6100: 1 2	 0	 52bd '

	

	doo, zs^ a li	 0400,1/3 68 CE^ tR FREGURCY.:H7

10/29/76
79 BURCH A.



t 1	 '

I

	

:0U EN F NER	 EEF CT 0 IPS+IJTR ftfl IUS RT$0 ,	 ® MU =
PT/Pp 2 a Se0	 ^fp® U sI E n d ^ D. = R D= , 853	

v R21>a

TT, ° R 17i40	 50 	X O 0R' . ^^ EIELO,^
V, fp 2323	 1659	 ANGLE TO I -NLE - = 140 DEGREES

ISO	 ® ® ®p a}®®CD^

©©
=140

ED

Li
f

Igo	 ^ !	 a
ze	 E

is

°	 Test	 o	 1	 o	 1
Sym. point	 Pr	 Pr	 TT	 TT	 V0	 V1	 Vm

I I0	 ____	 .
545	 2,739	 3,006	 1796	 832	 2341	 1643	 1987

774	 2,742	 3,026	 1753	 844	 2314	 1659	 2088

1013	 Ct	 400	 1 00Q	 3 ?Q	 ; 600	 12500
IJ^3 S : CENTER RE(lUMY.

10/29/76
IB161-0 01 79 BURCH A.



7.4.3 Effect of Plug Geometr

The effect of plug geometry is examined in this section, Configurations

2 and 4 have the same inner and outer radius ratios but different plug

geometries. Configuration 2 has a smooth plug contour while Configuration 4

has a somewhat flat plug crown.
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7.4.4. Effect of Velocity Ratio

For Configurations 2 through 7, test points were ri,n with the outer

stream aerodynamic parameters held constant while the inner stream velocity

was varied to determine the effect of velocity ratio. The results are shown

in this section.
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}Ê QF^^ T tp
CS «Y YH4 L 9	 S E	 5

TT 1. _ l

iAg 2 i
i

^q1Va

a

16.	 V

i 1	 I

f	 ?

!

Test
Point

o
Pr Pm	 TT	

TT
V° Vi VIni	 ; SWI.

3107 2.729 1,073	 1741	 937	 2318 475 2081

d 3110 2.730 1,478	 1731	 735	 2294 966 1898

f 3115 2,714 1,927	 1748	 699	 2300 1198 1884

3113 2,728 1,967	 1742	 1250	 2301 1629 2091 i

_ 4-__.__^^_1_

11/01/76
18421-001 79 BURCH Re



_..	 x	
qil E 1 = I NR	 I EFFECTT aF VEL:a £ TY	 T Ifl	

1	 ^ 1
1	 ^ r	 .Ai	 --PT

i	 T,°R	 0	 I	 ;	 a^	 a iFR E 	 E 

Q

-

E	 i	 1

N	
1	

i	
i	 -	 1	 I	 +	 1.

L! I

	

'hest	 o	 i	 o	 i

	

SYN. Point	 Pr	 pr	 TT	 TT	 V°	 Vi	 VM	 i

1	 3107	 2.729	 1,073	 1741	 937	 2318	 475	 2081	 j

	

3110	 2,730	 1.478	 1731	 735	 2294	 966	 1898

	

Q 3115	 2,714	 1.927	 1748	 699 2300	 1198	 1884

-	 3113	 2.728	 1,967	 1742	 1250 2301	 1629	 2091

	

T-i	
;40	 two `7"^;o90	 i	 4b

I	 A*E TVINLET. -D-E a ,

j

1 	
11/09/79 -
SAlA^4-nn1	 7q Allr?rd A_



1(: 1,

OU ER I NER ;	 EFFEOT OF VE 80ITY FITXQ ,	 V rV^ z 1

I	 PT/P0 2. 2 V IE6 !	 V114F . 3^ ®D ^I	 -4.0 FT— Roc	 ^ v^p'z ^4
TT, ° R 17 0	 SD	 t1	 40 ED a FRdEF EQD	 I * V nry

	

^ fps" 
	 --^	 — -- ? Pit. 

I

	

9D	 0

	

^	 I	 i	 ^	 I	 #	 ^	 !!I	 i	 _	 i`

+

I

---	 --	 Test	 oP	 P 1	 T	 T 1	 o

	

SYM. Point	 r	 r	 T	 T	 V	 y	 V	 '

	

3107	 2,729	 1.073	 1741	 937	 2318	 475	 2081

i	 f	 3110	 2,730	 1,478	 1731	 735	 2,294	 966	 1898

	

3115	 2.714	 1,92;	 1748	 699	 2300	 1198	 1884	 rt-- -	 - ---! --{—

i	 + 3113	 2.728	 1.967	 1742	 1250 2301	 1629	 2091	 i

	

— -^- ----,	 I 100 i 	2 0	 I 4100	 800	 i `: X00	 3150	 5:100	 12 00	 5000 50900
I M Eli -.C-ECMR i-GUtNCT -r- j a

I

11/01/76
I B391-001
	

79 BURCH A.



au ER I BIER	 iE FFE T OF VELD IT Y ATI O	 M. v ivv = Qa
}	 PT/FP 2. 2 VR IES	 !CONF^ b. - $DEL ?SIZE. 40 PT. 	 kc	 ¢ v ^ 34mTT	 R 1 70	 so	 NO E910 FR ;EFI D:rp

I

E
-t--4

+ ^m

It
---	 - - -- -i __. __ 	 ^-1-x{3	 -- -- -----_--- ^--------+- --_ ---; - - _- --^. _ . -i - ----- ^ --- 3-_ _ 	 ^--- ---^	 -	 --	 ^-	 -	 ^

-	
`---

I	 -g
- I- ^- 8

Teat

Point
p a
r

P i
r

T o
T

T
	 J.

T V
i

V
m

V
y

__ _	 _ I	 - _ --.-+	 q 3107 2.729 1.073 1741 937 2318 475 2081 ^....i----- #	 .^
i

-.._---

}	 ! 3110 2,730 1,478 1731 735 2294 966 1898

'	 Q 3115 2.714 1.927 1748 699 2300 1198 1884

t i + 3113 2.728 1.987 1742 1250 2301 1629 2091

t211Q I	 ^^	 e o	 1Q	 3i
OEQUA*
 , 	 0o	 sdaol sDgOO

 ; i l•S ^BTtR'CE l 	 Hz	
,

11 /01/76
16391-001	 79 9URCK A.

I'I
I;



	Ou ER I I NER	 IEFFE I	
4

T OF NELO C ITY ATI	 j	 M VMV 4	
I — ----

	

PT/Pll 2e 2 ^A IES	 'CQNF S^ ^1^E1_ s I E 4#I #	 A G	 v	 E_	 1

	

TT ° R 1? Q	 SO	 (3 E	 FR EFIE C1	 t	 + v nr^ = f7

	

fps 225	 I^5 -	 R	 '!`n ,^^L`ET	 97Et5 , --	 - - k

r	 t

	

r	
i

	

iEBf	 i	 i
1

t	 _

I

r	 r	 ^	 t	 ^	 ^	 y	 r I

	

r31	 I	 '

0	 Test
iBYM, Point	 Pro	 Pri
	 TT'
	

TTi	 Vo	 Vi	 Vm i

	

3107	 2,729	 1.073	 1741	 937	 2318	 475	 2081	 !	 '

	

_	 3110	 2.730	 1.478	 1731	 735	 2294	 966	 1898	 I	 '	 !

	

^	 I	 '

	

t	 3115	 2.714	 1.927	 1748	 699	 2300	 1198	 1884	 }_	 i

+	 3113	 2,728	 1.967	 1742	 1250 2301	 1629	 2091

_--- -'- -----; --^	
g oo	 2 o

r'---	I	 r	 r	 }	 -	 !

_	 --
i	 i	 I

11/0./76
1	 -00,

1

4!001	 S ®'	 18SI0	 X150'	 6001 12 00	 6®QO ^O 00'
/3 llatt^Tm

79 QURCH A.



	

OUTER IN NER	 EPEE T QF , VELQ ITY RAT^Q	 al v M = 42	 -

	

PT/PG 2 b72 VA IES	 COIF 3. ©DEL BSI?E p 40 FT . ROC	 ° v a 
= 44

TT ° R 17 ^a	 SD ^	 t^Q Eta s FR Ef $E D	 r	 + vrnra
^' ^p	 GC

	

^ 2` g VRR%ES	 RNE TII 'WLET =	 -QERE€S {	 -

4	 t-

r	 i

fr
	 Test	 o	 i	 o

Sym. Point	 Pr	 pr	 TT	 TT	 V	 Vi	 Vra

k	 3107	 2,729	 1,073	 1741	 937	 2318	 475	 2081

_ D 	3110	 2.730	 1.478	 1731	 735	 2294	 966	 1898i
3115	 2,714	 1.927	 1748	 699	 2300	 1198	 1884

I	 3113	 2,728	 1,067	 1742	 1250 2301	 1629	 2091

i	 t	 '

IQV" 	 2 v	 Fav	 ®pa	 'ivv	 visa	 600 12 vflsoviQdaa
1/3 b6 CENTER REQU NCT, NZ

11/0:; l b
i B?91-0301	 79 BURCH A,

'}	 b	 _



use
w — -^- "` -	 0U E I ^dER	 ;EPEE T fl^ YE 0 ITY ATIQ I	 m

mr  
v iva = fa	 -'--

	

I	 PT/A 2. 2 : VANES	 Z' ONF ^ '3v- u SIZE } d0 PT a RIC	 ^ -v I 
TT 	 17 0	 50	 R E .	 EF I E a

--	 —	 - -	 Ir,'cps	 —	 E5 ; _	 raNO EG	 _ -^T--

--
.

------^- -	 -	 — ---_ --. ' 	 _	 _^.r i

	

E	 ^"^,	 ®	 - -	 --	 - - - -	 -
f	 f	 I

r#
i^

^

6] j
gm

!	 I "d

f

ii	 I
I

I	 I ^.

I	 '
I	 i

I	 ,I i

	

i	 I

V u
Test°p o	 P i	 T 	 T

	

SYM, point	 r	 r	 T	 T	 V	 V	 V	 '

	

Ei
	

3107	 2,729	 1.073	 1741	 937	 2318	 475	 2081	 i

	

O 3110	 2.730	 1.478	 1731	 735	 2294	 966	 1898	
I

	

4L 3115	 2,714	 1.927	 1748	 699	 2300	 1198	 1884	 '.	 f
I	 1

	

_—_- -}-	 3113	 2.728	 1.967	 1742	 1250 2301	 1629	 2091	 +___—_--- -r.- . —w_ .1__..—.

I	 ^

f	 I

1001	 2 0	 i 400	 9P016!001 3250	 61001 2900 ^5000^ 500011 . #
1^ S tE Tom- EdU	 i	 i

! 	I 	 ,	 1	 I	 I 	 i	 ^	 ,

s

i

i

11/01/76
18391-001
	

79 BURCH R.

_	 -	 T•

z



Ito

u E

	

br&	 I	 kill

	

2	 - 
d

	

KrZO	 E sta,
IE 0-

	

R t 7 0	 5	 1 E "

	

02U ENVIRL N 6	 NFI- ya a - -,9 IPM
FIN

V, fps

100--

A.-

LIZ

70	
Test

	 Pro

	
P 

i.	
T 

0	
T 

1	
0	 m

SYN. Point	 r	 r	 T	 T	 v v

	

4107	 2.673	 1.098	 1751	 730	 2287	 483	 1782

	4110	 2.744	 1,342	 1743	 850	 231;7	 908	 1757

	4115	 2.834	 1,625	 1731	 837	 2:=	 1142	 1786

	4113	 2.746	 2.787	 1749	 840	 2312	 1601 .1883

' 40	
TO
100 

L	
1 O ^23

-Nkd'
IIE

* ;:UEI

I8421-•001	 79 BURCH A.



•	 i	 i	 ^	 I	 i	 i	 j	 i 	 ^	 i

QU Ef# 	R	 E FE T QF . V ' LO	 A Ei	 _ E'	
-?- -

T	 ° - ,	 9	 ij► 	 i	 E 	; +R 17 0	-!E	 F t 

	

-V, fps	 'V^	 ! '	 ^{^	 '	 TTA N	 Iry ,

AL

	

f	
'

1	 ^	 -^^•	 1

1k 

	
^	 1	 i 	 ^	 1	

f 	 ; 	 S	 ^	 ! 	 I 	 f

x98 
'Pest	 P o	 P 

i	
T o	 T i	 o	 i	 m	 l

!	 i	 SYM. Point	 r	 r	 T	 T	 V	 V	 V

1	 =	 4107	 2.673	 1.098	 1751	 730	 2287	 480	 1782

4110	 ?.744	 1.342	 1743	 850	 2307	 908	 1757

	

d	 4115	 2.834	 1.625	 1731	 837	 2330	 1142	 1786

4113	 2.746	 2.787	 1749	 840	 2312	 1601 .1883

49 t

11 /09/76
i R'J.Aq nnI	 74 E^11RCW G_



	

° ^ r^oan^ sr,	too- T sus ^
SUTOITT

1 	

a	

I	^	f	i	}	i	1	i

'ADN^nB	t ^^1^3^- 8^ £/T 1	
I	

''	^	1	^	^	i
D0^ DS D0)S DA z1 A0c9 :0911  003T ; 0 0	AAir	A Z	O©T

	

--	i

	

#	j	i

C8,81	T091	ZTEZ	0V8	617LT	L8L'Z	9i7L'Z	EII17
V	^	V

	

-	—	-	99LT	ZVTT	OEEZ	LES	T£LT	999'1	V28 *9	STIb
rf	^	!

LSLT	806	LOEZ	098	Ei7LI	ZPE'T	VVL'Z	OTTfr

Z8LT	08V	L899	OSL	LSLT	860'1	EL9'9	Lolf,

T	
T	

ti	
^sas	I	

-

Ell

i	!	+ ® q
1

4	'

1

— r-	-+---- - - -j--- -^--- '	---1.. ---'--—
 

-
	

--. saa

1	ar 
=

aA/IA Q	3188 `1; 4!I 3L1q -IJIO	`" ANWI	93.1 UA . - a L... - Of f d	-

--	a = OA/	®	, QIIH All O13A! A 1 3,^J3;	1 -93N I HIM,

j

I

.	i



4

	OU ER TUNER	 VFE T OF 'VELOCITY IRT 0

	

;	 !	 ® vB	 _ 

	

FT/PQ 2. 2 V AEG	 CONF1' 4. OOEL ' SIZE 4 FT A^£	 i	
v ry 	TT, R 17 0	 SO	 I	 NO EG a FR EFIE D	 -	 --	 — '-- a — '-- -

	

-	 , fps -22	 v	 ES	 'MME 'M It^I:E	 -5 IIEGMEESS	 I	 - -._ -- - --

-	 -	 14.8 

AL

4

I

i	 +,ip	 +^.	
i

M 13G-- 	 -----

++

j J	 I	 I	 t

I M

Test p o	
°P i	 T	 T	 o	 i

	

1	 m	
i

SYM, Point r	 T	 T	 V	 V	 V	 i
J--

-	 ;--	 4107	 2.673	 1.098	 1751	 730	 2287	 480	 1782

4110	 2.744	 1.342	 1743	 850	 2307	 908	 1757	 i_ 

	

1-00	 .

	

Q	 4115	 2.834	 1.625	 1731	 837	 2330	 1142	 17F6
1

	

+	 4113	 2.746	 2.787	 1749	 840	 2312	 1601 • 1883

j	 100 ;	 210	 400 !	 Bo0	 1fi00^	 3150	 53001 l2 00	 5000 50d0o
1/3 QO c6-rER REOU KY.! HE

11/01/76

	

IB391 -001 	 79 BURCH A.

 ^	 r
n.



	

0 ; l^U 2E V a IR 	 42N I. TROT 0	 ZATIOF VELOCITY 446?T/Fb 3	 1
	 !EPEE 

4 a MGOgL JS I'EE 4 40 FT R9C	 -V

	

k	
+ Vj/V6 2 j7^O iGA. FRCEFIE^-DTT G' R 17 0	 (1

_V, fps ----2	 S	
1 
-RNGLjE---TO-+Il&TTl -M VEGOMS

A

(D

+
4 - ---

A

L -T-

	

Tes t	 0	 J. r-

SYM. Point	
Pr
	P
	 T	 T
r	 T	 T	 vp	 vi	 v

m	 J

	

4107	 2.673	 1.098	 1751	 730	 2287	 480	 1782

	

4110	 2.744	 1,342	 1743	 850	 2307	 908	 1757

	

4115	 2.834	 1.625	 1731	 837	 2330	 1142	 1786

	

4113	 2,746	 2.787	 1749	 840	 2312	 1601 •1883

/3 08 CEiT
i2 00 iSOOO: so 00Iwo :	6300	 11001	 2^0'	 400	 eR

u01.	 Ncy o f ^^

11/01/76
lB391-OCI
	

79 BURCH A.



1	 i	 r	 i

©U;ER I NER i	 iEFFE T OF VELD ITYf ATIO 1	 ®'	 ^ 
i	 PTA 2.; ^ IfA IEs	 CONF 4, 40EL &IBEDi - - 4O ^Ta ^ C-	 j 0_ ti ivy 

TT, ° e $70	 SQ	 0	 FREEFIEUD _^: w	 i	 f

fps

r 	 Ea	
^^Ff l® ^VV3// TT V/	

^	 ^	 ?	 1	 I	 1 .-

.

4	
+^Lp
^	 ^ 	 ^	 ^	 I 	 I!

	
' 	 ^	 1	 1

-- -	 --

w ccW

C7	 i	 1	
+	

® 1

-	 - -1}	 -	 Test	
P 

o	
P i	 ,r o	 T

!	 SyM. Point	 r	 r	 T	 T	 V	 V	 V	 i	 4- A	 }	 _.!	
gyp`.	

t

	

l	 4107	 2.673	 1,098	 1751	 730	 2287	 480	 1782	 ^r	 v

'	 i	 a	 4110	 2.744	 1.342	 1743	 850	 2307	 908	 1757	 1	 1

Q	 4115	 2,834	 1.625	 1731	 837	 2330	 1142	 1788	 I	 1	 _-_^_

+	 4113	 2.746	 2.787	 1749	 840	 2312	 1601 •1883	
r	

f -

	

i 100 1	 2 0	 4[J 0	 S o	 , 1X00	 3 i B0	 S 00	 12 00	 6000 	
0loci .

1 l3 
9.6'
	 TAR REA	 v 

11/01/76
18391-001	 79 BURCH A.



	

1749	 840	 2312	 1601 .1883
	

'	 €	 i

i

	

3	
iJI(.Nd . i HZ
Fr 

1 6300 l 2800 85000 sogao
I	 j	 I	 I

{ 
1

	

f	 ^	 i
i

I

A

s

_	 —S	 _. __ i _. ._ -. ._	 ^V	 I	 I	
1	 I	 t	 i	 I	 I

	

-- -	 #	 Ofd ER I NER	 IEFFE T OF IVELO ITY AT10	

Pa/W
PT/PQ	 2- ^A 1 S	 ;GGNF 4. GGEL SIZE.; 40 FIT. ARE	 0vs

	

 TT,°R 170	 50	 -iOEGREFIEI!	 +—v®_^7—
	 -

	

rpB	 p	 --A	 I	 1—	 Q -VEE REFS'	
-.a...	 -

i 	 f

+
	 f	 1 	 I	 I	 ^	 i	 I	 I	 ^

--	 ^- ---	 -- ---	 - i- ------- --	 --
I	 ;

---- --- --r - — E g	 —^ -- -	 Test	 o	 1	 o

	

SyM Point	
Fr	

Pr	 TT	 TT	 V	 Vi	 V 	 t _	 +

	

— T —	 4107	 2.673	 1.098	 1751	 730 2287	 480	 1782
[	 I	 I	 i

1	 _	 f	 4110	 2.744	 1,342	 1743	 850	 2307	 908	 1757

T	 —	 4115	 2. 834	 1.625	 1731	 837	 2330	 1142	 1786	 -
r

	

1	

-#	 4113	 2.746	 2.787

	

100 1 	0 	 4001	 S Q	 i 1
f	 ;	 1 1/3 -DE

i

11/01/76
19391--001 79 Bt RCH A.



n
>1

I N R	 CAFE TipF 	 '®' 11 r	 Ia
1700	 a41-

ps 2	 VI 8

EO

lOQ	
,

w

+	 +

WI

	

7ry	
E

i	
0

I

TestP	 gO
`	 SYM, Point	 r	 r	 TT	 T.1,	 V0	 vi	

Ym
•	 i
i	 Q	 5107	 2,731	 1.077	 1741	 711	 2301	 423	 1977

	

60	 5110	 2,737	 1.377	 1724	 839	 2292 940	 1893
j	 5115	 2.739	 1,685	 1719 826	 2289	 1173	 1888f

-	 5113	 2.732	 2,774	 1746	 821	 2305	 1580	 1953

	

y 9+	 ^i	 2

11!01/76
18421»001

79 BURCH A.



t

M ER I NOR	 EE 

4!^G: 

3 ^^ S'	
{QE Sts I

w	 CONP	 L	 --t-W [7%W

-

EJ

ITfps ,	 Fw

W	 S	 '	 f	 i	 t	 ^	 t

	

ISO.. Test 	 PO	 Pi	 To	 T1	 o	 i
I	 SXM. Paint	 r	 r	 T	 T	 V	 V	 vm

i	
11	

5107	 2.731	 1.077	 1741	 711	 2301	 423	 1977

	

5110	 2.737	 1.377	 1724	 839	 2292	 940	 1893

	

5115	 2.739	 1.685	 1719	 826	 2289	 1173	 1888

!	 -^ 5113	 2.732	 2.774	 1746	 821	 2305	 1580	 1953	 s

f	
S	

I	 I	 !	 }	 I

i	 -	
I DID'	 f 0-	 Y 0- i	f-_o-	 f

IRad	 I	 'YQ Rimrm n

6



	

OU ER I ' '	 -	
r

BIER	 EFFE T PF APE OCIITY INTIO ;	 © 11 n	 +.
PT/Pp	 V!4 IEFr	 ^Gp F D^£ €^ R EFIE.,' 40 FT q B p	

^ ^^, VI/Val^ $	 °	
f

-	 TT,	 17 t3	 50 i	
[	 o v /V&-	 r

Mpg	 y-^	 f' ---r

_..__._------ -----^ 	 .^_...-	 ----	 -^----	 -^^	 ---'-- ' - 

	

! 
^	

^---^	 - -	 -	 -- - -- t--	 -^	 -- - ---

i

W	 i	 }	 -^ --- - # -	 + --	 --
U)	

I	 ^.^..

}
-	 --	 -	

Test	 0	 i	 0	 i	 ___j	 i	 -^-
'	 w^+	 SYM. Point	 Pr	 Pr	 TT	 TT	 V0	 yi	

{	 i	 I	 --

-	
-	 5107	 2.731	 1.077	 1741	 711	 2301	 423	 1977-- - .L -	 -

i	 I	 Q	 5110	 2.737	 1.377	 1724	 839	 2292	 940	 1893	 t	 j

3	 IARR89	 1I.

	

5115	 2,739	 1685	 1719	 826	 227	 -i` - 4--"i 

	

5113	 2.732	 2.774	 1746	 821	 2305	 1580	 1953
1

€-

t	 10®f 	 2^ 04DO	 0	 1 t^	 1 6:	 009	 2E 00 25®	 pp	 s
1

11/01/76

	

18391--001	
79 BURCH A.



-', —	 r -"-^ Test
Pa P i T 

0
Ti 'i

SYK. Point r r T

5107 2.731 1,077 1741 711 2301 423 1977

5110 2.737 1.377 1724 839 2292 940 1893

5115 2.739 1,685 1719 826 2289 1173 1888

+ 5113 2,732 2.774 1746 821 2305 1580 1953
L

I	 - I i f^ ^ i

r
10 200 400 i Boo 00 3 I 6131D31 1	 0

1/3
^16
8 -CE TER E	 A

U,

Nc o. z

11/01/76
IB391-001

466-01 5Q o0

79 BURCH R.

I

F

OU ERJIR	 IFFECT OF 	 RRTIO1	 0	 4
PT/P	 OIN4F So MODELISIM	 27-2 -1-2	 c	 41D OT 	 C

0	
1	 .

T	 R 17 0	 0 EG FREEFtEUD	 + V /VO 7

_TP fps	 TOr INLET 54 -DE'GFJEES-RMV4

-140-	 +

Aj
+

-4

+
4



--ISO	
E^FE T OF	

_
CUTER I EVER	 ;'	 ® vnt^_VELD 1TY ATdO	

® VV'a _ 14	 !	 ;
PI/PO 2 42 VA -1E	 CONF 4 5 r 	 DEL 11Eol 40 FT. ROC	 ^ rva = v^	 ,.

_._	 ...	 _ ro	 9- t	 S ` ---. _	 i -- 
TT, R 17' 0	 50 i	 © v	 FR EF1E 'D	 i	 !	 - v nra -

-V ps ---_
	

^ NL^ I --	 DEE# EIES

1-4

'	 I	
+	

I.

m 0

•	 a

Test	
P o
	 1	

T o
	 i	 o	 i

SYM. Point	 r	 r	 T	 T	 V	 V	 Vm

-	 5107	 2.731	 1,077	 1741	 711	 2301	 423	 1977	 —1 -
I 	 i	 I

0	 5110	 2.737	 1,377	 1724	 839	 2292	 940	 1893
5115	 2.739	 1.685	 1719	 826	 2289	 1173	 1888	 -	 - - 

5113	 2.732	 2.774	 1746	 821	 2305	 1580	 1953	 F

	

- -	 100 ;	 2 0	 400 1	 Apo	 1 00	 31 0	 ! 6300 	12 fl0	 6aIUD 50[^OO	 ~— -
I l3 R CEkER Eats CY . ; HZ

L-	 '

I	 I

^	 I	 1	 f

11/01/76

	

18391-001	 79 allRCH R.



OO ER I^dNER	 ;EFFE T OF !VELO IT 	 ATIO	 ev iva
PT/Pb 2d, 2 VA IES	 :CGNF 5a NOOEL SIZE. 40 O.T. ARC	 ^ V M

TT, x 17	 Ear FR EFI^i^Q ZEES -
	

+ Y /YS s T

	

P9	 — 

^-	 --t-----^--- . -- -- -

	

F	

© (^	 i	 !

Eg

	4 	 I

.	 I	 i	 I

	

Test	 o
	3YM. Paint	 Pr	 Pr	 TT	 TT	 V°	 Vi	 Ym	

!

i	 5107	 2.731	 1.077	 1741	 711	 2301	 423	 1977	 !.

	

5110	 2.737	 1,.̂,77	 1724	 839	 2292	 940	 1893	 !
^	 I 	 t

4114 

	

-C	 5115	 2.739	 1,685	 1719	 826	 2289	 1173	 1888

	

5113	 2.732	 2.774	 1746	 821	 2305	 1580	 1953	 i

1	 ^ -	 I	 c

^	 I	 f	 I	 t	 I^^ 1

	

1 00 !	 2 0	 X00	 O O	 x eao	 1 S3Q .	 691Q0 !	 2 00	 r3doo so OO	 - - — --
i 	 1/3 A MOTEL	R BLI NC7 . fib

9

11/01/76
1B391 -001 	 79 BURCH A.

I

y	 ,



i

	

OUTER INNER	 1EFFEOT OF ;VELO IT	 RTIO	 0 v rve ^ '4 	 I	 1
t

44

	

2. 2 V!l IES }	 ' CONF - S. NOBEL 81-IMIr'I 40 OT. AR^£
	+ v nd :9	 iTT R 17 0	 so	 0 E a FR EFIE D

	

V, rps	 VF^RIES	
_ ._	

GL^`^	 = T --GE^REES --	 L - - - -- -	 ------

t

Lu

	

+	 t4
Ll-

-cr-1r4D	 -	 -	 --;	 -'	 -- -	 -	 -	 — -- -
'

	

Test •	 P °	 P i	 T °	 T 
i	

o	 i	
j- - --	 -- --	 - - ! -- - —

	

i SYM, Point	 x	 r	 T	 T	 :'	 V

^	 I	 I	 I

	5107	 2,731	 1,077	 1741	 711	 2301	 423	 1977

	

j	 I	 r

	

5110	 2,737	 1,377	 1724	 839	 2292	 940	 1893

	

1 ^AA	 5115	 2.739	 1.685	 1719	 826	 2289	 1173	 1888

	

+	 5113	 2.732	 2,774	 1746	 821	 2305	 1580	 1953I	 i

-- -- .^------- '-- --. I - iB	 I	 ^	 S Q	 1E^0	 31 0	 ^ 500	 12 E30	 5800	 6Q ®Q	
--^--------;------

	

1001	 200	 ; 400	 I

1 ?3 R 'CE TER	 ^NCr o I Hz

i
,

11/01/76

	

18391--001	 79 BURCH A.



Qu	 I HER i	 ^F^ !tiF:aY ATO'

	

i	 PTfPb	 fl£^	 DflNF 6^	 Lf:	 E .	 • 3	 [	 .^
TV  R ^! D	 6Q	 ^dEi ^^ ?F	 I^ p	 V3dY - .^ '

I$
	 _	 _.

+

r t	 I
i	 I

	

Test	 o	 i	 o	 i

SYM. Point	 pr	 pr	 TT	 xT	 Vo	 Vi

	o 6107	 2,725	 1,095	 1742	 676 2299 456	 1655	
I

60	 6110	 2,719	 1,364	 1731	 836	 2296	 924	 1632

	

6115	 2,;20	 1.642	 1737	 855	 2295	 1166	 1675

	

6113	 2.729	 2.771	 1737	 847	 2297	 1604	 1828
{	

fl

!	 _ _ 50-A
--60

i
4b -fig dl

g]
f
r 	i	 E '	 D	 €	 I ^l 	

. .

ff

j	 1	
1	

i

tA421 — QQl	 79 BURCH A.

a	 ,_



p	f	INZ:

t

'ra a:s^ita^ c,^	dots—^^^a^
-9L/60/t^

i

8Z81	$091	L6Z3	LAS	L£LI	ILL'Z	69L'Z	£II9 ^"

ILI

 ?:

9L91	9911	96ZZ	558	L£LI	ZV9'1	OZL'Z	5119 Q

9£91	WZ6	9699	9£8	6£LI	59£'i	6IL*9	0119

999I	90,	66Z9	9L9	ZVLI	960'I	99L'Z	L0I9

MA	IA ^oA I^ Ixad	ad 4uiod 'WAS

€	o	o	Asa

0GI

C1

dT

aq

i

096

i

p^

1



t

-	 OU ER Y NCR	 =EFFECT OF YELi9 ITY RATIO i	 m, v /Vo:'

	

PT/ PD -2. 2 1!A ifxS	 iC®NF' S e GD -L S I ZE ^ 40- PT e fl c 	 ^► 

	

71, R 17Q	 50	 T	 Q E	 ^R ERIE 'Q	 + v®_ ,'r	 '

	

- - -	 -

i	 $_
379 4$ _ _!	 -	 -	 --	 - —	 - -

	

_	 - 	 --' -	 4-

1

	

Test	 0	 i	 o	 1	 __

	

-	 SYM, Point	 Pr	
Pr	

TT	 TT	 V0	 Vi	 Vm

	

I	 _._.	 I _ ._i	 6107	 2,725	 1,095	 1742	 676	 2299	 456	 1655

	

6110	 2.719	 1,364	 1739	 836	 2296	 924	 1632

	

ZS 6115	 2.720	 1.642	 1737	 855	 2295	 1166	 1675

	

E	
-f- 6113	 2,729	 2.771	 1737	 847	 2297	 1604	 1828

i	 i 	 i	 I	 E	 I

'	 100 j	 200	 400	 0	 ' 1S00	 315®	 16 300 ! I2 ®0' 260001 513^6^`

	

i 	 -r

11/01/76
1 B391-0431	 79 BURCH R.

f

i



-	 f- - - - -- a 	; OJUE1 A	 NER	 'EF^E T t^^ LVELO^ T '^ FATIO 3	 v Iva=
® v /V	 42

	

Tr, R 1 	 5 0 	!	 Q 	 E XE C	 f 4v ^v^ 9 t^	 I	 I

	

fpsr` 	 -

y

I

I	 i	 i 
^ sa

i	 —	 —	 —	 —	 —	 _	 — —	 —	 -- —
!	

i	 —
j 	 I	 +

e	 ♦
t	 +

 
2—

Tes ti ji

	

SYtII, Point	 Pro	

pri	

TTQ	 TTi	 V°	 Vi	 Vm	 1

j	 I	 6107	 2.725	 1,095	 1742	 676	 2299	 456	 1655

Q' 6110	 2.719	 1,364	 1739	 836	 2296	 924'	 1632_-

E	 4 Q 6115	 2.720	 1.642	 1737	 855	 2295	 1166	 1675

6113	 2.729	 2.771	 1737	 847	 2297	 1604	 1828__-_.--

.

100	 2^ 0	 ; 400 ,	 ffi v	 1 ^1JE!	 3 4 60	 ^ 6^Oa l 12 00	 5 ^at1 { s0 Oa
1 /3	 TER REAUOM N

}
I

•

11/01/76

	

16391 -001 	 79 BURCH A.



1	 '
	

OUTER I NER	 jEFFE T OF VELD ITV RTIO	 ; ® v ' IV = 2	 -

	

TT/Po 1? 2 V19 5ES	
ICOMF ' 64 ._ DOOM- SIZE.1- 40 FT o Roc^^

a	 O	 EFYE O	 v/M s vf PS

,	 r-Y 1J

rc

CE

r

I

I

-'	 -

	

3	

i

- -	

Test	 Q	 i	
o	

i	 --;.	 JSYII'Y. Point	 Pr	 ^'r	 TT	 TT	
Vo	 Vi

6107	 2.725	 1.095	 1742	 676 2299 456	 1655
6110	 2,719	 1,364	 1739	 836	 2296	 924	 1632
6115	 2,720	 1,642	 1737	 855	 2295	 1166	 1675	

"

_	 !	 6113	 2,729	 2.771	 1737	 847	 2297	 1604	 1828

lbo	 2, o	 400	 0	 goo	 so®off t2 as ^5ava , s  ao	
---- —

$_
F

r	 , i

18391-001
79 BURCH R.



11/01/76
1 B391--001 79 BURCH A.

/VQ 42

PTl#^ 2.	 VA IE	 ^C^^F ^^ At^E^.	 40 CIF. ROC 	 v
T,°R 170	 5	 o	 FIE	 v/vt^=	 -

fps --+	 -	 ^^	 ,	 _-	 ^Ec^^.. -	 --^-	 - - - -^ ----

I	
-^	 -

rh
_	 .	 _.. 

	

T	
'	 F	 1	 -i II

_	
-

i

I
Ca	

+

L^	 Test	 o	 i	 o	 i	 -	 --

	

SYtd, Point	 Pr	 Pr	 TT	 TT	 oV	 Vi	 Vl

	

t	 t +

	

`	 6107	 2.725	 1,095	 1742	 676	 2299	 456	 1655	 i

	

6110	 2,719	 1.364	 1739	 836	 2296	 924	 1632

!	 I I	 6115	 2.720	 1.642	 1737	 855	 2295	 1166	 1675

	

+ 6113	 2.729	 2.771	 1737	 847	 2297	 1604	 1828

-	 ^^	 1	 rt	 I-

lea	 ^ O	 i 4Am ^	 8 Q Wool^i A	 ^^^^ t^ 00	 5A00 51] 00
!3CE^TER REAU CYi. mz

. r

.	 r
k.



11/01/76
1 B391--0011

116€1	

^ 	 ^	
i

OU ER I AER	 jEFFE T OF VELOCITY ATIO : 	 ^` Y moo' _ '4
FT/PO 2,. 2 VA IBS t	 !CONF; 6$	 OE-L 5-2E -40 FT. ARC	 al- V /vo = is

_

TT, ° s 17' 0	 50	 O E o e- EFIE D	 + V /vm = 47fp
MEMS

f —

:	 i	 f	
I

ID

E 	,

+	 -

i	
^	 _	 SYJFJ Test

	 o	
P i	 T Q	 T i

	
o	 i	 m	 !	 _.. --

i	 Point	 r	 r	 T	 T	 V	 V	 V
- -	 -	 --F--	 - -- # --1 —_	

q 	 6107	 2,725	 1,095	 1742	 676 2299 456	 1655

6110	 2.719	 1.364	 1739	 836	 2296	 924	 1632

6115	 2.720	 1,642	 1737	 855	 2295	 1166	 1675

6113	 2.729	 2,771	 1737	 847	 2297	 1604	 1828

100i2 0	 X00	 $ Q	 1 Goo	 50. 6100 12 00	 5000 ^0 00
f 1/3 93 -CE	 ACV,

4.

iIII	 ,

79 BURCH A.



I
I	 r 1 I

qq yy
S1^

if F T /F0r d!'!	 ^

OUTER i
P^	 tea
L b	 Yid 3T.

e1
	 IVY 	

i

. r, Y^L^	 & R"1	 F1i . L^F	 el	 Y

i COW	 v{	 to 
I	 ^.	 ^	 ^^cT 00o^0 Dr. Ei^IE^Q

i

10.)-

I

^^	 i
 ^ +

E

I	 r
—	 ..	 ..	 .

-

cgT,	 R i7#0 5Q _ ! ^ 
fps

1 ^^
t

+

F...
1F, .

w

70 SYM.
pro Prl

TTo	 TT1
VQ Vl mVPoint

q 7107 2.794 1.078 1728	 828 2315 461 2149

a 7110 2,720 1.494 1729	 705 2289 959 2005

60
7115 2,713 1.913 1756	 678 2305 1174 1997

+ 7113 2.723 2.773 1717	 900 2282 1654 2083

i i 1i

11/01/76
18421-001 79 -BURCH A.



b9['4r r'';	 r	 r	 ,

joR
gY ^̂II

- 1	 Yl
g,^
R i EFFE

pq^	 a ^g y^
i	 IYf	 -T	 {iii	 i-	 !J! E

M!^	 9:i^	 I^^ 	 ^:;.. TV,	 Ri
Pp.

;gyp, 3^ f
^	 ^	 '

Y	 Vr	 ^K
4 _

CA

_

.8.^,1L+N r -
r7

«

i r

i SYM. Point
Pr

Prl	 TTo	

T^1	

1V0	 V 	 Vm

i [) 7107 2.794 1.078	 1728	 828	 2315	 461	 2149 j

7110 2,720 1,494	 1729	 705	 2289	 959	 2005

r
7115 2.713 1.913	 1756	 678	 2305	 1174	 1997

7113 2.723 2,773	 1717	 900	 2282	 1654	 2083

04E 10,	 rai Yw

11/09/76
7Q 381l^C4^Q ^] .



2GO,

N	 OF lv__E ` ^^ ITS ATIOPT/PO	 vn leg 	 1 CORF 70-mot-L	 v AM 4TT, R 1740	 60	 TREF -40 OT. Aft
Bps	 FR FIE DV,	 4-9.	 E

	

- 
I	

-	 a
 --t

uu

p

T

TT

74
2a _
R_ V I NCRE

4

7

7

L

	

I	 f

	

Test	 0Sym. 
Point	

P,	

T

	

T

0	

T
P	 i
r	 T	 v 0	 Vi
	

v m
I ^^	 ---

	

7107	 2,794	 1.078	 1728	 828	 2315	 461	 2149
	7110	 2.720	 1.494	 1729	 705	 2^89	 959	 2005

	

41 7115	 2.713	 1.913	 1756	 678	 2305	 1174	 1997

	

7113	 2.723	 2.773	 1717	 900	 2282	 1654 2083

1p0	 2 0	 400 a 0	 00, 31w 12 a --^----^-^

	

1-1/3 08 4CE TER - EfQ	
so 00 7

y

11/01/76
10391-001

79 BURCH A.



l

i VV VV	
' OUER INNER ;	 iEFFE T OF VELO TTY MAT I G	 ® a rr^ ^':^

	

PT/Pp 2. -VARIES i	 ,{;£fl^fP a °P r ABEL 'S I,YE ' 407 . AR^G	 rri o t^
-	 TT	 I7 0 V^SOS-'	 --	 0 EG	 FRdEFIE `f_1	 VIM ^ #7

1	 I

11	 1

-
_^- 	 +	 - 1	 fI•	 1	 1

i	 1	 I	 i	 I	 1 +	 1	 ^^

4-54

	

SYM, Test
	 p o	 p0 T	 o	 i	 m_

Point	 r	 r	 T	 T	 V	 V	 V f

1	 [} 7107	 2.794	 1.078	 1728	 828	 2315	 461	 2149--r_ 

_	 !	 7110	 2,720	 1,494	 1729	 705	 2289	 959	 2005	 f

	

i	 0 7115	 2.713	 1,913	 175E	 678	 2305	 1174	 1997

1	 7113	 2.723	 2.773	 17'L7	 900	 2282	 1654	 2083	 1

F	 IE30	 21 0	 i 400 (
	

0 0	 100	 3i 0	 ;+ B OYO	 2 X 00	 , ^OOO i 60 00

11/01.''16
i63J1 -aa i 	 79 BURCH A.



100	 2P9. 1 400j	 ®p0	 1800

	

f . - - 
-f	 f Ili	 -CE

j-

0 12500
	

5'00! 60 00't91i	 i

-i

i

'	 t '

i
i	 I

1

ti

	

PT/?4

o011 Eli I DER ,	 OFF T OF VI^ LO TTY ATTO '	 ►a	 iv^r $ 

2. 2 VR IBS- 1 C-aNF 7.; GE-L SIF^^ 40 Off' a RO£ ^ ^^^ ^ 
TT, ° a 17 0	 S0 '	 _	 0 E 9 FR EF€ EUO
fps 

	 v /VV W av	 i
'—	 !^• - —°	 —tPtf ^'f m	 —0-14-1TL

-----..---	 -	 i	 -- --'	 ---'	 - - '- .-	 '

r

	

'	 i	 1

i

^	 1	 i

1

	

SYM, Test
	 ProPriTT o TTi	

V	 Vi	 VmPoint

	

7107	 2.794	 1.078	 1728	 828	 2315	 461	 2149	 j

	7110	 2.720	 1,494	 1729	 705	 2289	 959	 2005	 !

	

7115	 2.713	 1.913	 1756	 678	 2305	 1174	 1997	 t	 i	 I

+	 7113	 2.723	 2.773	 1717	 900	 2282	 1654	 208;j

11/01/76
18391-001
	

79 BURCH A.

rm.t-



T

--	 -^	
ou ER I NER	 'EFFECT OF IELOCITY t ATIO '	 ®	 noe it	 - - -

FTf-oh 2 . ^ 2 VFI IES	 !CONF	 P^tID^L7. 	S Y ^Ea ^0	 ^I^C	 ^ ^ >vtr = 
s® v ,*Vo. = I

'	 ^T	 s
TY, ° R 17 'a 	 s0	 40 EGO. FROEFIEQU	 i	 + tr /Vo _ 7

	

fps	 V T1=S	 ^^TfIIE-^ .ICE ;- =	 QEES --	 µ _._ 

ISO-

19 r

- -	 --	 - -	 --	 - -	 — ...

-I S	 I	 --	 -	 -	 -	 - —	 - - -
N.

CD

i	 ~ R20	 i	
SYM, Test
	

P	 P 1	 T°	 T 1	 o	 i	 m	
_ _- —. -^..	 r

.^ Point	 r	 r	 T	 T	 V	 V	 V

i	 I	 i

{[:]
7107	 2.794 1.078 1728 828	 2315	 461 2149

7110	 2,720 1,494 1729 705	 289	 959 2005

7115	 2.713 1.913 1756 678	 2305	 1174 1997	 r	 '

+ 7113	 2.723 2.773 1717 900	 2282	 1654 2083

{ 1F

IQO 2b0, 400.	 8,00	 1600: 3100 `63R00	 i2 00 5000 50 00
1 f 03 CENTER fREOUFtCY p ! H

11/01/76
1939.-OC!
	

79 BURCH A.

5L



	

OAS ER JINER 	 OFE T OF VELOCITY RT I O ;
T= AIRC

I
FTI" 2 0 2 V $ 	 ICONF^ 7. OODEL ^SIEE.' 40 P 	 Nj
TT, ° a 27#10 	O E o FRR,E^EFIELD	 i	 + Vm 47/VW s 

I r

-	

IED[	 I	 I

fps

--	 j --	 -

	

Lim	
ED 

I

' 	 ^	 k	 ^	 •	 ' 	 ' 	 ^ 	 i4^y	 ^	 II	 I 	 I	 i

^

	

 - I 	 r	 . 	 ^	 I 	 I 	 ^	 I 	 I 	 I

	

- 
L---	 _^-- -	 - -^ - -^	 -	 - -	 --- ----	 —	 -	 -
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7.4.5 Effect of inner Pressure Ratio at Constant Velocity Ratio

For Configuration 7, a test series was run in which the velocity ratio was

held constant at different levels and the inner pressure ratio was varied. The

results are shown in this section.

^ss^-,

1155



10
EFf EE	 ^

^q
IN Eb y 6'

M
T u	 ;RA I^f t'	 y `l

;	
-	 -

k^;

itl^Y L .1l	 TT I Mao	 ^ }R. ; s j

1

^\ ^ ^	 ®	 ^ FYI

i	 !

r i iv
60

Test P°	 P1 ToTi o i
VM

i
SYM. Point r	 r T	 T V V

'll 760 1.312	 1.493 1277	 856 1071 1055 1066
f Q

761 1.505	 2,003 1403	 858 1367 1363 1366

? 762 1,563	 2.234 1434	 838 1441 1437 1440

763 1.659	 2.510 1471	 844 1548 1532 1542

i ; ! 764 1.791	 3.059 1523	 844 1682 1666 1675

To

ARNG6. E_ rOL	 Fu

11/01/76
18421-t1^ 1 79 BURCH R.



fF

	

cm z!	 f4. --T	 st,
IfT

ViaIm
IS	 !

1+ 	 -!YI	 Cad	 !	 ^ 	 ^	 1 	 ^ 	 r	 -.	 ^	
__

Lil

]-	 Test	 o
P	 P T	 T

o

	

SY	
i

M, Point	 r	 r	 T	 T	 v	 v i	 Vm

	

^	 760 I, 312	 1,493	 1277	 856	 1071	 1055	 1066

	

J	 761	 1.505	 2,003	 1403	 858	 1387	 1363	 1366

jr

$^

	

Q	 762	 1,563 2,234 1434	 838	 1441	 1437 1440

	

-f-	 763	 1,659	 2.510	 1471	 844	 1548	 1532	 1542- - -	 -
7G4	 1.791

	

3.059	 1523	 844	 1682	 1666	 1675

AN -101 LE

	

. ;	 d

11/09/76
°7Q Allan n.

!k'- 3y



f	 I EFRECT. F INNER!:P, ES..WA0:	 q	 ate :	 ;-	 { .	 -

x x

	

log-	 X.	 4-	 x
++ X

-	 -

	

U+	 --	 .^	 x

	

®
,70	 ye p 	 ^p	 ^.^^^°

	

(D	
IDs

°
	v ^-^	

++++
Ep

^ .^	
I	

(	 r	 ^^ '
LLI	 di	

I

1$0	 Test	 P o	 i	 o	 i
!	 w.,	 SYM. Point	 r	 r	 TT	 TT	 vo	 vi	 ym

760	 1.312	 1.493	 1277	 856	 1071	 1055	 1066

Q	 761	 1.505	 2.003	 1403	 858	 1367	 1363	 1366
762	 1.563	 2.234	 1434	 838	 1441	 1437	 1440

i +	 763	 1.659	 2,510	 1471	 844	 1548	 1532	 1542
i_	 76.1	 1.791	 3.059	 1523	 844	 1682	 1666	 1675

t	 -	 I	 Q 43Q	 :	 '

11/03/76

	

IB576-0014 

	
79 BURCH A.



• b1 wouns 6L	100-SLSGI
SL/90/11

II	^	i	
_	
i=	1	I 	I

®t 09 ' t1ops	ESQ z.t : OdcT	^	0011 i

	

: I^	i +^^T f-	i^ ^	r	i3^8	tIp I	^
---	

-

5L91	9991	a89T	PTIS	£ZST	6S0'E	161-'1	69L

EV91	ZEST	8t? 91	'ViV8	TLPT	OTS'Z	699'1	£9L	+

OPPI	L£VT	117PT	898	PETIT	bEZ'Z	£99'1	Z9L

	

f	9961	S9€T	L9ET	859	COPT	£00'9	90 9"T	19L	(Q	,

t

	

9901 5501 TLOT 958	LLZT CWT 919'T	09L	Q

^`	

1	

^A	OA	^	Z1	^cl	a	^uTOd •WAS
CA

'^	
o	T	0	zsas	fl$i`

La

Ann -01-3410"u

	

71	CUR 101930-ij

i
i



1

1	 I	 ^

}	 I	 I	 i	 1	 I 	 I

E4FOEtCT. F ,̂ ̂ El, P 6 WE. A &II
CON 7 140	 AF1 

at 

I I	 TT 60

-#

I	 +
I	 ®m ®^	

+

n	
®	 ^^m^ +

-	 (D	 .
1

!	 ^	
^I	

1	 I	 ^	 r 	 I	 i	 -	 ^	 ^	 ^	 ^	 I

I	 i	 ^ 	 1-	 '-	 f	 - 	 I	 -	 i	 I	 f	 ^	 I 	 ^-	 'r - -^	 a	 -i	 {{yyyy	 ^	 1	 - v	 i-

p	 Test	 0	 i	 0	 i
SYM. Point	 Pr	 Pr	 TT	 TT	 Vo	 V`	 VM	 p1

	760	 1,312	 1,493	 1277	 856	 1071	 1055	 1066

	

761	 1.505	 2,003	 1403	 858	 1367	 1363	 1366

762	 1.563	 2.234	 1434	 838	 1441	 1437	 1440

	

+	 763	 1,659	 2.510	 1471	 844	 1548	 1532	 1542

	

X	 764	 1.791	 3,059	 1523	 844	 1682	 1666	 1675

CA
I	 I	

'	 , - I

pR	 2 ^? ^.	 4 , p	 ,.:^ p''	 :1 p	 .'-;	p	 p!	 '	 pp '#4! :.:^ 4p	 ,

I	 ^	

i	

f	 I	 I	 I	 I	 I
'	 r	 !	 ,	 ^	 t	 , 	 r	 I	 i

11/03/76
16675-001	 78 6URCH H.

P



t

2.

	

a.7avv f.op arrta^a	 ^:	 it =;.^

	

^a	
+ +"- +

	

a ® Q-	 -

^j

	

R IBA	 ^© Q m ¢
^-	

_..0

Eb

+

	

i o	
Test	

P o	 P 1	 T o	 T i	 o	 i
SYM. Point	 r	 r	 T	 T	 V	 V	 VM	 !

	

0	 760	 1.312	 1.493	 1277	 856	 1071	 1055	 1066
? +

	Q 	 761	 1.505	 2.003	 1403	 858	 1367	 1363	 1366	 i m

	

$^Q	 Q 762	 1,563 2.234 1434	 838	 1441	 1437	 1440

3	 t	 +	 763	 1.659	 2,510	 1471	 844	 1548	 1532	 1542 4, i	 f

	

X	 764	 1.791	 3.059	 1523	 844	 1692	 1666	 1675

} 1130	 0,	 40 91	 Sb ,
	 b	 ®	 61Y^ !	 U4	

sgav = 0 iaa'

	

i	 t	 ,

11/03/76
16576--001	 79 BURCH P.

-- --	 L



1	 _	 MA:ECG	 : N R R £ !^	 A	 F	 e	 f^ 	
--

,^

^ 6Fl

19'
140	 fl	 (D (D	 4 +

+
4 O	

4,

tD

	

03	 ID	 ID
	gy7 	 z&-

©	 +

di

'Pest p o	 P i	 T°	 T 1 i	 o	 i	 41
Paint	 r	 r	 'T	 'T	 V	 V	 Vm S)MI.

i	 760	 1,312	 1,493	 1277	 856	 1071	 1055	 1066

761	 1.505	 2,003	 1403	 858	 1367	 1363	 1366 Q t	 Q

f 762	 1.563	 2,234	 1434	 838	 1441	 1437	 1440

763	 1.659	 2.510	 1471	 844	 1548	 1532	 1542 + 	 9-
II	 i	 !

`_	 t-	 764	 1.791	 3,059	 1523	 844	 1682	 1666	 1675	 ){ t

1t3^11 i	

f .^pA.I..	

T's

.. 

V	
E^ i

p^

.

 ^

.

rl
3d'	 AA ; (^ A©

11/03/76
1 B575-001	 79 BURCH A.



•	 -	 r7

	

$	 i	 E 'EFFECT JOE	 E EEI E AR Xt^	 ^ f
 ME

	

40 -I off	 '
I	 td ^ a^ TTY e_ Ed R	 a

too

^	
x

9#1

5,10	 -	 T_
Eh®	 ^	 I

t

E	 i	 i

Q	 Test	 v	 i	 0	 f	
^$7

Point	 P	 pr	 r	 T	 T

	

T	 T	 Vo	 Vi	 Vm SYM.T

765R	 1.444	 1.511	 1353	 855	 1276	 1070	 --

	

GD	 76GR	 1,735	 2,011	 1506	 845	 1629	 1356	 -- Q

767	 1,827	 2.117	 1553	 855	 1725	 1408	 -	 ins

;.	..--	 768	 1.972	 2,551	 1578	 853	 1837	 1551	 -- +

i	 769	 2.147	 3,027	 1673	 840	 1997	 1665	 --

	

loll	 I ID	 lko	 lb	 ISO
RN%E-'TOI INLEWo ^^a

11/04/76
11660-001	 79 RURCM A

r	 4	 ^.



S

17

016

'	 F	 'Liu
,A

v

is

t^

1	 I

`EF' E T E-,IN EN -P 1 E E	 Ra 1. 0	 31	 i

	

9u EL & aE	 RG	 a	 Av WEE E 1	 •:	 r	 - , ! ^^ _

w

®	 Test	 P o^	 P i	 T G	 T i	 o	 i	 m
i	 SYM. Point	 r	 r	 T	 T	 V	 V	 V

7658	 1,444	 1,511	 1353	 855	 1276	 1070	 --

7668	 1.735	 2,011	 1506	 845	 1629	 1356	 --	 1

767	 1.827	 2.117	 1553	 855	 1725	 1408	 --

+	 768	 1,972	 2,551	 1578	 853	 1837	 1551	 --

769	 2.147	 3.027	 1673	 840	 1997	 1665	 --
s	

i	
„	 k

s wo-
{ 	 AI

^	 s

11/09/76'
1 Rjqp-nnI 'iQ RIIRrH R _ —

1

4^



i	 EFEGT F ^!^ ER ^ t tEE , f

	

C^^ o7a	
U E IZA .^	 ,	 ;

	

OED. 6 EEC . Q T	 G NO Aa BEEF =E-	 _	 a

ISM

x
`X

	

+.^.	 `X;
L ee—	 x #	 +x -

CDPL
1 	 ^ 	 ,	 ^	 ^	 fafi	 s

Test	
P 

Sym. Paint ^r _	 pr	 TT	 T	 o 	 m	 ' 01
^',_	 V
	 'vi
	 V	 1

7658	 1,444	 1.511	 1353	 855	 1276	 1070	 _4
1	 ^ 7668

	

1.735	 2,011	 1506	 845	 1629	 1356
767	 1.827	 2.117	 1553	 855	 1725	 1408	 ~

+ 768°—	1.972	 2,551	 1578	 853	 1837	 1551
E	 769	 2.147	 3.027	 1673	 840	 1997	 1665

I oot
1	 '

	

w.	
7r
	

ip	 ^

11/09/76
1 R^^i;..ftt] 4

'7Q RI MC H Q _

'	 in



I	
EFE^	 NER! 

vi-N
RRIIO!	 L ^	

-

_	 -	 a -	 -- -
s	

r 

	

ISO--_	 4

^, }

	

©	 ^T	 +	

j

(D	 O(	 ,&$

°°-°9319°®^	 ^^^,^^

	

~	 °	 °	 ®	 °-	 ° ED

:	 n	 Test	 PO	 P^	 T a 	T i 	 a	 1

	

^.a	 SYM. Paint	 r	 r	 T	 T	 V	 V	 V	 +

765R	 1.444	 1,511	 1353	 855	 1276	 1070	 ,

766R	 1.735	 2,011	 1506	 845	 1629	 1356	 --

n	 767	 1.827 2.117	 1553	 855	 1725	 1408	 -- ,

+	 768	 1.972	 2,551	 1578	 853	 1837	 1551	 -	 AL

769	 2.147	 3.027	 1673	 840	 1997	 1665
r

4	 5	 ;	 [

100 -	 0 - 	4 0 	 . R__ R. !-	 #0 _	 3^ ®	 ; 6900, i :^Q	 „ a ._gf7.	 df3	 J

	

}	 f	 OTC E01JENCY o : R	 F

g i/09/76 -	-
# q^^^ _nn 9	 IQ RIIF?rN a-



^4

	

' i9 F9Jl9l1^1 b!.	
bE71J—^^$Li 4

6L/60/T3

4	t	;
I

^	i	I

	

oA• os 00093	.	o.. YS	oo .	o 9 	_: o Z

-	--	9991	L661	0b8	EL91	LZO*E	L6I'Z	69L	- -	-

	

---	1991	LE81	E58	SL91	199'9	U6 'I	89L	^-
ID	0&

®	--	SOK 99LI 998	£SSI LIT'Z L-3'I	L9L	Q

	

--	9991	699T.	9V8	9091	110'9	5£L'1	U99L	O

	

--	OLOI	9LZT	998	ESEI	IIs,T	Il66'I	H99L

	

MA	-rn
	On	T Z	0 IL	xsd	0 d	q.Sa.L	S	00 4

	

ii
	c

ril

	

i	s	s	I	}	j	j	'	i	!	rte-{,

i	^	^	^	C	'	^	j	I	I	I	f	1
I

®	,

EP

ID

•	tea. ®^	^- ^^.^^^^ . T^^^ ^  ^ ^ e o ^^^ ^ ~^^ ^wi	1	
f

1.	$

-1



FEG$ CANUE^^?SUriEA ® la

0 r	 f	 t ..

IEL!-5EE	 R 	 tE_
140

	

	 t
(D 4-

wn	 _	 -_'_

i3	
®®	 m -

i

C

$	
SYM. Point	 P o	 Prri	 TT	 TTi	 Vo	 yi

765R	 1.444	 1.511	 1353	 855	 1276	 1070

766R	 1.735	 2,011	 1506	 845	 1629	 1356

100	 767	 1.827	 2,117	 1553	 855	 1725	 1408	 --

}	 768	 1.972 2,551 1578	 853 1837 1551	 --	 ® 4
EP

769	 2.147	 3.027	 1673	 840	 1997	 1665	 --	
1

i	 100	 2a0	 400 `	 8 10 . ' °	 ^ ^ 3t	 ' ^ #o ; _	 _ 0$	 Saw SEA 00TE

tl/9/76`
YR q,4n-nni	 7Q Rli p m R-



E
OEF 

E	 ER PEE
7

ll	 . 17#
ĵ
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7.4.6 Effect of Velocity Ratio at Constant Inner Pressure Ratio

This section presents comparisons showing the influence of velocity

ratio for a series of tests for Configuration 7 where the inner pressure

ratio was held constant at different levels.
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7.4.7 Velocity Dependence Study

For Configuration 7, a series of tests was run to examine the velocity
	 N

dependence of a high inner flow annular nozzle. Seven test points were taken

at constant inner flow conditions and constant outer stream static tempera-

ture. The outer stream velocity was varied from point to point. The results

are presented in this section.
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7.4.8 Tem erature Dependence Study

For Configuration 7, another series of tests was run to examine the

temperature dependence of a high inner flow annular nozzle. For this study,

the inner stream conditions were held constant, while the outer stream ve-

locity was held constant and the static temperature of the outer stream was

varied. The results are presented in this section.
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