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FOREWORD

This report documents the work performed during the Nozzle Performance Tests
(Task III) of Contract NAS3-20061. Because of the large amount of fi formation,
this report is presented in three Volumes to facilitate its use,

Volume I contains the design layouts and detailed design drawings of the
nozzle models.

Volume II contains the tabular aerodynamic data generated in this program.

Volume III contains a graphical presentation of the data.

A complete description of the test hardware and test facilities is contained
in the companion Task III Final Report, CR-159818. Significant test results
and conclusions are also included in the Final Report.
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1. N troduction

Design drawings of the Task III nozzle performance test models are presented
in this Volume of the report.

Section 2 provides a tabulated list of the model component drawings for each
test configuration.

Section 3 contains the layout and detail design drawings.
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2. Tabulated Component Drawing Index

The model drawings are arranged in an order that presents the layout assembly
drawings first, followed by the component detail design drawings. The detail
drawings are organized in ascending drawing number sequence. The layout
drawings show the assembly of the component parts for each test configuration.
A listing of the components parts required for each model configuration
assembly is provided in Table 2-I.
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TABLE 2-I

CONFIGURATION ASSEMBLY COMPONENT DRAWINGS

Short Flap Nozzle Models Iris Flsp Nozzle Models
Layout Assembly Dwg. 1741-1 Layout Assembly Dwg	 1741-2
Component Drawing Number Component Drawing Number

o	 Supersonic Cruise
Configuration Components

Primary centerbody plug assembly 1-94161 1-94161
plug foreward end 194158 1-94158
plug tapered and 1-94159 1-94159
plug screw 1-p4160 1-94160

Flow splitter 1-14153 2-95411
Fan nozzle 1-94162 2-95525
Zero bleed fan nozzle spacer 1-95317 2-95523
Bleed Flow Fan nozzle spacer 1-95312 2-95524
Ejector shroud 1-93197 1-93197
Shroud bleed screw 1-94166 1-94166
Lead-in ring 1-95313 1-95313

o	 Subsonic Cruise
Configu: ation Components

Primary centerbody plug assembly 1-94161 1-94161

plug foreward end 1-94158 1-94158
plug tapered end 1-94159 1-94159
plug screw 1-94160 1-94160

Flow splitter 1-94153 2-95411
Fan nozzle 1-94163 2-95413
Ejector shroud assembly 1741-3 1741-3
Clam shell 1-94157 1-94157
Lead-in ring 1-95313 1-95313

o	 Takeoff Configuration Components

Primary centerbody plug assembly 1-94161 1-94161
*,Lug foreward end 1-94158 1-94158
plug tapered end 1-94159 1-94159
plug spacer 2-95521 2-95521
plug screw 2-95522 2-95522

Flow splitter 1-94153 2-95411
Fan nozzle 1-95316 2-95526
Ejector shroud assembly 1741-3 1741-3
Clam shell 1-94157 1-94157
Lead-in ring 1-95313 1-95313
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f	 7r.ae'	
y,m ^x
	

^	 .^	
a

a :r
firrAtFI i°^r .• t	 )2	

♦ u	 F 'as	 ^?	 ^.	 `
r of ms•.

Um	 .,,r.	 w _ ».a

+= y r^„`

•	 :	 X x:l^ hu#^^ ^	 a

^1Ap '^ ..A.	 n,' ex's. k	
..r°T lii5
	

Aa..	
^'^^1.

.M Y.' ^VR1 4 yb i	 F^	 ^'XMf/+^6^
pp	 ^	 SI

,

M .T4d ^'alaf	 !

-.:wS	 1,	
edAUX4

r^

x+^
in

yk^%

u”

#^	 °^

.>.	 ..	
".4Re FzrF

o.

^	 -	 ^ - _	 ........4n,at,.a.,tj(^ ^ 	
-+'^ra+•^r_^+rx twtsa'.xRr a

" m"'^^'"'

u

	

rti).rs 	 La
.̂{	

,.trn irxrt /AUx!	 rsvi.N

4	 P

t	 .^ .` ♦ 	 'k " rr.*^	 .}^rbVV	
1 t : ROt^ ^.7P sue -̂,l^^THMS4	 _. Y	

"J•.WIr►

i
s#	 4	 au>r^

r >	 1	 ; j	 C',3l	 w} y}klWt	 l,a.	 RA.	 ^J 	 , rl %i ldC/N ^+^

E	 t!	

,..	
Yak.a'iJ?/+ C a	 FH

f
1	 ^	

y

F '
Oe
 

y*ld^' 
*a	 s

^`^	 ^ r 	 A ^,.	 _	 .a a, f	 ^	 ^y^V ^

.,-ate",.	 7	 •	 _	 y.-	 ...	 1..^	 ^,•^

_`t L+,	
JX ^"

,



r!	 ,

f

i

	

^ m
*.,	 .^ c{7 4 T ^ 4

J

3

	

:. f	 «r' .+	 • ,=Asp .

'wf+	 X	 . #

	

a	
rr

*

7 d . ' , -x .L'x L'.'rY . J' !d)

Fes..:, 
I'3.e}+^^t„P**^=A^1.

t	 ry	 sse?r,^”	 a. r~

	

.^ ^,.+- tea 	^°`^••»•`	
_..	

• 9.t Xdf^O

^,^,.,.,,'^.•	 ^.^, .^	
maa.ito-;,ff„rdr sI AIM

	

11f}	 ^,

! « •fN.rr rir.rt

•fo•srdr4

I r	

..w. ^r 	^	

_ua^-..{ •,.^v^^. qR. #rsteM'R°9s+

F,.....^ccr+^'-^"^"	 raj +̂ IAF rNr .{!I' ./CT

r P #!	 Or AWre-*g	 d	 9A117

1,rm	 f	 se.	 ^'.{ d	 4.s

.f w rr1a^ -	 ^! $	 N#,ro rrrnrmy a'a .

^	 f ^k+^ar a»rravrr^'i,Y1;^	 .Ga^uc,7.Sar	 ^	 •a

w

R	
A^^.rs^'_-^'^.af	

^.x.rmry"`.w_..:. 	 x	 ^-. .--• .'(^fi^^^i	 + , a^*'}`	 ^	
n	 ^

.+e.^`_	
n^.	 as	 ^	 m^	 . ^.q t t	 :	 ^

+rrmr' :i+Ji/
..	 ! !CY rInXPAit ''AN dX.rtA' *f. A* .+C%'XYA/!q` me rx4i	 P'

K"rt3 ^ ^f jr+..^^ ac)	 I *•^?'.: a^I.^") M n^ •Ap GtAL xtu ^.I,avg	 1u

*4	 ♦^ ti Y'l... J,°' /!l•W 7I,!	 S:'.1!{x. •f f7	 / .alt FTS ,lil fi9tlY`O.'.r• stl.IP *'+.3!.Y I dlAi+
.^X* F ^.	 ,>,•. r !r."r'f .t*.^	 ^	 a."1,.8ta rGr XNR'+Y IAG' *07IC/Va	 #WietxrAiiC.r l.7 Fr yr	 r, .,.^.	 i. .,.

FOLDOUT VPA'-rF--

'	 °i.?'"'-'44a'•Y F..0 P,',f S.s !Al!	 •	 yi+'....	
x" .rf,XU. ^!	 ^e M?XLS w	 r.ta

	

-. ^,.	 p sF,^	 a x, . . ^....	 ,..+rte-... ^v....

'	 ^yyJWSi^'e^.uess-aae^nr.:+cu'.as 9.4 ^-. 	+'a ,w.: °: ^ w . ^. f..,.	 .. zx.'^.



f

x	 t

t	

J')1e,^(M1

r

1p

S

	

'

	 x

	

It 	 f	 4
r

•

	

F	 r

1

;t
G	

c

yH

e	 #

a

ki
P

i

^	
77Y

t

x

^	 jla

a	 a t

t-t

THIS

	

•	 CD.Y	 /(	 Ip
•	 REDUCED

t i^r +'tnu#rt wN rrsun .f,T .^f,:ra:^e:.cr,^`= 	 ,< >....M . ^,,	 ^^,:a'.^"1"'^^w... .
^^.

	

	 v,+.r	 ^aIJ) vs^.r,v,F ctA4 eta ^.t.2v^ 	 .,	 tF	 ._..	 r_ ._

^ .^S-,A{ ^wAlr^ry 
f/'.'"A7i t1`M !^A-f sWPW 1 J{AST

MFR

x 2



E R

rJ

,iNa •r.^

14

1

M ^^

r

4

eA	 r ^
.
^b•4t F'}Y.

1
^

SFRAMX^
°«r y

^^ Lc t

.doh fir. SAL.
`	 c,^.'.r^. .rKfv7Pr7

r

•	 ^tr^	

• Fyn^.-	 -	 ,:	 -`	 _.'	
""a>.....p...«,h^^a:-

^

^^,•;r
S_....,. _	 ^^	 .,. _•	 d	 ,m

;x::	 •.r

•
+ s	 p ^ ^	

^	 © 3 +x^,^j
u^ Ra sit+'

*7	 ^
t
5	 ^.re :r-„	 ^-a

^	 -
^ ^ ?.	 ^ zr^-mku:	 r:.z _..,.

a	 r w•r ♦ 	
• IYt
^ 4 Rc^^^.r1.'./^.^^. ^

E	 '63

q	 _..x:+ar	 ^ x ^	 sa. ^c.r..	 ..

Qua !.r	 *^
ki`I a^ 4JlR1,R	 °rR'T}'vna^Lraw¢s-

C

Q y ' ..a	 ^	 iT^"=c 	'.'^=mmtn
m•,^.^ "Sf

a

t

/

j"

J. a

„ 	 ^ isE't,	 l	 dflt•A .3w /III
t	 At!?	 ^	 ..,,f VR'J 'YL	 .R,r ^.	 ar IuKJ+vv

i{

wt r$orOC

^	 ^ u ^ • xrla	

^«	

-+	 .

­_ rj7-

jT



Pay .

A' Alt

a;

-.	 -	 r frJ n.vJ

^	 .-x ^,r .. .^-	

r r^ .^ ... mss_ 2	 --.^	 _.	 -t.. ^	 ,^ s,	 •	 >	 •	 ^

	

k^	 J

rs	 'y J H-;r

iJ f

w v>

F	 v l 4a.a

^'	 a

r

k	 .6' F. w.y ^+	 yr'dR'.i'F	 Lc I&

1

	

i	 1

t1iY	 ^	 i

J=rr+^rP	
i

+n.=

	

THIS	 >

.>.xu-,r	 ^ED'UCEO

^	 ^.. < a r^;.	 4antr. i•r 	 a-<a r +1t^orA r s r.,r r;,^ 4rvt+x c>'cweJUUt	 ^	 j
.J/ iR yl 3' •:+^'r ^:i ^	 tIW L9H'L tJ 4 f- ' •sY M M 7«{MrrU+i #h."/ItM	 irv.asyrs 	 .a x« +u w^, c•+s J.. „+^. sJ«rt+_	 ^	 \ ,'re j i:wn N r'! ^. r.rY:'J,^ 	 _	 ^^y a .... err^	 ^'	 ^i:; Frwe, ''s!Yw';:VrS" 	 a nr.. aaru	 d-.

	

rr r	 ,-'^	 riSY

	

`"s	 era r•: ,K..r.rs ,. 3r<	
-ui ^Jiir -̂^:.t/1 J

~^	 j
^° r r^ ^^" a+,.t rnrardcccrE.vitr_t^e r

	

^r'a	 r <	 I79

FbT:DOUT, '	 `

..,.E._-_	 _..	 ..	 ..	 ,.	 ._...	 _d
^;._... ..., __...: 

^	 _•_•::r ;z'z :, ......n+`+iy61^{II j1 	d^  a1G'S.ai "^-s'T 	 vs. i	 «.. ^r..aE t... _a	 -	 Y4	 ,q;:. .	 _..	 _



t';	 u

I

.	 .a^ "J+'i.	 !,•1 •	 _	 ate+^	 •.

	

f	 sSriit)r	 y^:^	 Y^	 /K.Wx f,hit0«l ^	 ^.t^
if ^• ^•.l	 /.A	 /leJ aw	 '.

=S	 j, gyp ) C4"a. 4r	 .s>i	 er.A+xA"-'t Ae tu,•R

	

fry/•ff	 ^.xwr^	 •	 ^'	 ea..^^,.x[9+D

{ 
_,•^	 ^ ^.•^^	 ) .t+a p 	'•'	 Srlhl•'j A* #	 .R	 ±{w{{j.;t :R l.tx!	 .r	 f•	 (	

,/^	 ^. #+ts	
Ct..> a	 a.JV	 FJ	 .	 F^/7	 .[

lry{V 	 1 •f ^

r

`7^{ ''^	 S p̂  /!`1,x	(/fir
	

'^^1-^i eiM Trf 	 g" oa••^ ̂ - Ŵ ^/ •r ,d #.	 `Y
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__O O	 Z^7 36 	 x,542 d	 t	 nutwuco uvoN rnvl^n foraurst
0.500 

_
L.73v	 w fi . ,4 S

1	 .700 2.747	
4.G4	

qQt,00•	 ^
•	 j	

.900	 L'.T9^ 	
a	 7.Ib^'	 `

a	 ^
11000 Z.51 t 4 iRIGWAL PAGE IS a	 j
1, eOO t. a 1 s. F	 ORPO	 QUALI $M'	

Ut 3,

hD00 2,4OD	
,.,	 w	 ►A^/1^^[L7o*y[;A

•	 I1'R	
^J

1.350 L.?9l	 r	 "ll	 ^^^F•^	 1	 ,

•	 adf 2.239 y	 tDo
t `<	 Td ft ~ FOR	 t, *• s	 -	 « TIDP Qc	 QLilJV V 1•	 !	 'jp4W D 014 • i ' ^ ' , r •

M	
.

f	 IMA	 1MPOCTIQ1.	 ,	 ,. ,oK.y r	 '._ _ .,,j	 r . The  slat

Mr.
f	 `	 a	 * .,	 j	 1	 1	 ^	 i	 I	 .1^D	

a	 .^

1
1	

R.
t• °

<:E j	 1'	 .."^, `	
Itch M	

^ K REF
Ram 'R► Itrso'

I I	
^ to hoe
	 I	 ,

c	 ^t..mot c^2o	 ..•	 `PT^3
^	 ^	 ^Rf.̂ )	 Ar•	 s	 .O'LO AAAK 1	 1	 "^

n i	 ''	 .•

'x	 uBGt^lO	
ERR	

A^	
y

i	 },	 s	 ^ ^	 1	 tb	 ,	 I

1. '	 11	

+

!	 SEGTiON

	

ID Z> ^	 .a8o OP	 '	 y

t	 ^^	 +	 t	 Sit SIZC- 

DEVELOPED VIEW Slkl4+VJNG PT At 	
SNO3yN ROTfi7'EDX „	 +

' ^	 ROUTI N GL	 t,.«..., ...,,	 C 3CI41.E 1 fJONEJ

1

Al



,^-^	 y	 ...	 -.	 _
m	

}_	 ..	 .a 	_.. _ .•	 .. P
	 ,7	 r i	 ""t}I"	 x	 rw-wr ..wr+Y-

r.+«}lR,+•r+Y.«+++r^ p+,r+K.Y+.yr, 4u.0 a:«taSafP+ •a^r.++tnz.y!+r.M» -. i ..rs ar «^v	 r,. .s.	 wa+WaM^a-+i .̂•-iww+ r.:.tc,..s.^siar^.wwr's+w rsMVS ..	 ... .	 -	 ate	 .R	 cw.+s•a,.t	 ,a s f }	 ,
}Lf ia^. } 	L	 ...7	 his	 .

A;	 •A	 (flib il it 	N, 0+0++41}41+
r	 n 	

u
AA 111 )VAry AWOU
„a	 i)s l ilfo	 tow4M4 f"4 AN-

i

WALL. or- •$ TiJG4E.:}+^^^
RA

pA N 0,41P.p
e NACCS WRtKED"A l ,J Y

FILL ALL SLOTS W I T ; RAN
RP1a0 4 ite57ogr: WRPACC

it	 i

^i^I	 4 I '-	 ..	 } s ,

N

c

As

w w

I

^.r	 ^--:;F/^L t'Nb3 or Ri'ar134 v!tM

.	 '7Z'1>--+^tNt,^,̀^5 d1bICAr1+^x;
41SPCt;1l± [n. .

0;;lL"0-eq( , 194.) vs u
e^

` 

buts r Q osti a+K A
01 4 ^c+̂  pc DIA

_	 oft) o^ DIA^

f LRa

a

}	 ,

}

{	 a

r

N ^'R

15 1 sLG

RU

Td ORIGINAL CONTOUR
.	 R

yF.P c'11,4A/ IW ----'
..5,40r F,Fi{-MlSs/c^G

^ p R ILL 4r^.0+OIa?•3^ x^y DP ---

HOLES LOG ^S 3HOY Al

ON o 5, l 0 ^ Bt OIN

tt»e

'.OZO OOr,005 WALL	 R7	 ^,
T-504 sr5n	 .
Tuna
/ -040 OD -A +OOZWAL

T-''y2I 5TSTL-60 1279/C5
/6j "Wil

PRESSUPC rAP

MATZO %a, 00)1 . O 10 WAt4
T-504 WWI. HYK-50M*

tzsn	 ^ ^	 ^^^° Q ^ acre 	^

	

4.415	 /+ ^	 ^?^^ " ^ o c RiA( / ^.	 t'.liN^ o^ •^,i,	 ^ 7 	l a

^k	
y CIA..a	 ` ^	

Qrlh' s1:4, l:tf'AJ$	 + .  

A
`x `Ar

r	 t	 V111U IN UiR^G71 O►J 	 y

S• bL.O^ 	 J p1.ACl..5 	"}
MCI

OAF+ TO

1	 • .

^	
, ^cTIdN Irk"' ^	

^	
ryEN PP /2^a"^R,^F^	 ^	

..

in ^.►,..^

It. Q9

.	 at, .r+	 ^	 uo Sa 4.Ct o%^s oN .q Co.1^MoN ^Af)'E ......L,,
	 •7;

.04G	 Cow w^rj//N .00.S J//
' ` 7 	 , - `	

'SECT/GN .E 
`"^C	 A'oT'ES ^+ .	 }	 " ,

A ex S/e=E	 R	 3 	 1.	 .L•:.s _	 >.

Apr	 .

501'TN^'jQLDEQ	 7 .	 765120	 #

'NA51a PEk.FOPMANCG MODEL	 .^...

^-=1310+.4108	 AYV-'•AL. fdR e--,Yd r̂ VG	 « '^,	 tr	 s.	 t , ,.o 10
	 HCPO	 La ^^ ^

a^in sAf.G9. ^ 1741 r? 	{
NYI+o	 oeT^l^ of rK ssttaa T^+r.` 4 f'^ 5	 .stir,). aiiv 1v LL ,	 Vla,.t	 .

t„
^g

......^..^^..,:,..._..N.,+...... ",.^.....,.._..Na _ ^;.r A E , „ .. , ,. ^., .. ,.....^ .,..^, ........ ,,. _^..^..	 ...	 ., ,.	 ...., .:....	 ._	 ...,.	 ^:	 1 
ar,:R; vL,Y f	 t ^;



f

x

# & .OK:.z k TYr

•	 }	 • •	 x

4 051
•	 X t^tap 	l4 i'1°ArBil	 ^° ° ^1

1Yr	 ^

ti:

TIP

.t:'S0 TYl

	

( 1rJ#	 a

«zov	
m^ ,

x)00

TYr 	 t;INIf	 \.	 .

1

I ;.Jy"' !Ca"

m
e nA wb'

9 •̂ ,I4

'•t Jr
;t .0 .« .4 0°

A 050 °	 sse,•'" >

CAIIR'Y GAIKr
te' N xes 144 ZP Oij

0	 {Ot QIA	 ^
of

,4A6 tK Mpr No	 ,•

. V ►i1J

•	 bB"' "' ^F Au« k4 ut 5 FOR pl Tf1iu

4 Pr, Elit:fPT A$ NOTED

	

r..r«,<9Ct.	 j	 270	
"►"fP

.•,

•	
J	 5^^°aa raw	

.^

 

90 d.W

S'	 ^P-Tw	 PTA, (04r)
t.	 / . t	 e^^r4t -04-t a^ jJ

TYr	 OCtiLI. ,
MIN

	

^'`\	 t ROM

.;	 }^crtou D-Q
FOUDO 	]..

	

.	 p
'i 	 IQv

:P-!TAPI) 
to f 9y^i,

OF -0053m 4 090 0r3
5.

	ail	 tale 	 NO f.'tEi.10

5.

St.oT-' 2 G ?J.IP'.+OF 2 MLOT5	 2q,^	 trvrrt

AT 60' 1 210 -• 4 TOTAL

F1Z5 ► 41>`

	

	 lYst',cgtl.6 • '«ii t: 0"070} TM

	

TfP	 T^, SLtiT^.P93 vuPE)	 ri	 <	 +^.	 2 W0 ES L^.ATEb G
TO 0E .040-04 150 P 	 r i	 a r	 }^,h,.\	 Ot l ; ":Yt7 1.1 44Y.EU "QCs

r	 ,rte ^e ^^,\j	 1EAq 21G' 2t7'
$OPT :%x-cfk Cho ar Ti, a
GLO5W, CTYi3.)	 A v^v3' ,.	 s"'	 Y'

Gc.:a.CAt.	 FILL- A[,1. S,.W3 it W-rhl -•r,,,. ^.	
L'r"+"	 •'".,r 	 \`

C, 
	 ...	

t	
--.,a20{

' Q.) •aa	
(vKCEP" AS *I-IW1V	 n^ s i -t	 h êr' '	 t ^^+'	 'Gb ' Fr	 (L«_
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