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1h.e Udtial aa.p• ·~ m the •••ip ._. 'to Attmaine the m:acb 

~r ~, &.. Cl!mai-.tlon of a>reour• r8(Ju1~t• a4 e;d.atina 

tranaoaie fMiliti••~ !.t •• •1- •••"'7 to~·~ -.a--
te•t section uea fc:r wllbh the avetUW. mu1 8- la •fli.ciat to 

opera. the tt.mUI ._ti~1l1 at all de1:t.p Hach n~ .. 

llwit aieting ait:· supply sytt• cou1•t• of e:lgbc evo-a~ 

elec"1ca11y d~i•• rectp~t!q eoa,n1son .teli,,...h\a a total of 

JOJO <i~~ ft of fR8 *'"' per ~t• at a ,,..._,. oi 100 P•il· Aft• 

~omprd$f.l!m_, the atr is p.a• throuib -=tJ.wted .Uuitd.u ~-· when 

the •1.awre ccmtat 1• reduced euff ~t17 Cc p~U• alt" ta the 

tu-.l d a 4- polnt of• 40°1 at &fa>8f~c fl'M•*'•• 1hU 18 

.uffkt•t to pr .... t e~ioa .,.q ta tke ~rtoate ~ 

t'DP1 kt 4-a mt p-reoltlde the ~•ild.U.gy of ft. ~1cuwr•:toa 

at the 1'~ Baell ~. 

tile If~ l'«tio l'etfl~ to •ta• .. adatala new Sa a 

~t~ t~l ~·~the opwatt.aa ~ ..... _, the 

efflcUUy of dte 4lf~ wbittil ~luatee t'- fin ~ ilbf411'8&ie 

.,.. to llU*tne. !hue, to obtain opti.lwa ,edo~• l'itk. at..-.n 

air .,,11 q1t• oi- to ~ the poval' ~i~ts of • tunMl 

ha'1ing •pecif1~ pe~•~• ebaracter1atkt ad phyelsal dillmst.ou, 

an eff 1ci•t supew.-•a!e 4:lf fuMr &hoult lie incorpor•t&d U\to the 

t~l ._ia,n. tbe dtfft#IU' elfici.e'&CY it a-ally ~rtid bl terma 
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ad eona•pondiag to w1 • O_. t• table• of nfer._e 1 g.ive Hi • 1.00 

and °'!, • to. orl'. ln real.on 2 

'z • •2 ... 1>2 * 1 - o • i.o 

w2 • •a + "a. • 1 + o • io 

~ COl'n&l'OMiq to Yz. 10, Ki. 1,.0808, ad~. 61.10°., !'bus, 

~'l,a th& 1.ncliutien of ·~ ~••toa 'R'lt eepuattag rqiou 1 .m 
2, i• 

'+8 ~+fit . 'i .. a. & i. I • -y-. 2 ~rl. 2!1129 f'il·Z! •• 78•50 

By a aiatlar p'i'~ure, the ineU.mJtbm of t~ ••••lo• wave •vm:•ti'C 

2:83i0Ri 2 .. l i• fOUl'ld to iNI 

~ ~ule COl')n!f.aaw resultt~ fftlm ·the gnpbtcal eoutruetMm 

at~ ~rs of 1.50, 2.os, J .. '4, !.91, -.d J.st, an 11vcm 1n 

tabla J. 

2 .. 6.. lill»US· 
'&$ purpose of the diftu.r ia to ~ the 6.'M stream Mat:h 

~r tbnup • •vie• of ob-11.f.lue ahock ...,.. so that t.be nomial 

shock trm.wd.t1on occure at a tov.r Hadl ~. S~ the loMea in 

pt:e~ at:l'0$8 i'>1-U.f(Ue ~k ~ are tUUeb: 1est than that &et:o$tJ e 

~1 ethoek at tu .,.. ~ .... r, au #?noUbla f.n~na.M !n 

pn•&Wt• neov..,- it obtaimtd.. fberefore11 ~- pr••INI'• ratio, flllda 
flow, Md i~'lr ~~ind to operate a t~l. at a stvn fl'• atr.-
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which •~eliMI tb4 4•n41t1• of i.:n-otation&U.ty. 

ta th4 da1:1vat:JAa of the. ebai'w.ateriatu -auett~, tt :la •••~ 

that ~ ~ • ue defi* hr :all Pf>iBtl (xj1) alo1'g a eut"t'C C in tbe 

'1.•y t)1-.,. Lettina • ~ify pcattiM along the curve c, the fM!Ntiou 

of ltM e:m."Ve c OU be ,.,~~ by 

(11-J) 

' • r<•> 
For pois~ on C tba ~t va£u1- (v,v) ne e-.i4ef:d teo 1:Je 

~reaci-11Hitd .~t;i~ •f •· ~~ that u _. .., caa 1--~ 

bl a ~1: seri.u of ta f'on 

u(~11) • u(xCt1y0 ) + fr (~·a0) ~ + (1•10 ) S 1• u 

•1 

-v~,7) ., Y(~•"' •) + >, i:- ' ()c-ao) ~ + ~ ,) ~ ]n v 
a-1 

about • foint (x•*" 0 ) a c, then knc8ing u aad. v aloe& the curve C •• 

~t~ of a tlM91.I' .. 'tiYaU.vea ~ be ealeu.14teii along 0 ef.'t4 must 

aatuty the ..-c1oca 
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• iaiu..1 •• ta -~ u(a,1), ta • ... sua&a the ...... , ... e . , t ' ... •!ll&laril, .... ~ ._,,. ···'· 
v(x,1). n. ._,_.,.,.. t!- , ~ , ~, _. f- .. ...._. 1 ... 

a. law ..-11.ee1 .. 1, A-1, A-4 _. A•J ai•1a - .. _,....._. u 

0 t. ~ 0 •• 
(M) .. e + e ·~ • • •• .. 

0 0 + * ~ •! ~ •O ... • 

let D ......... CIMt ............ ol ... 1ttoU.. _. '• .._ 

.. ...._, o1'ta._. 11J ..... dbllf.111 dla 11.Pt.._. aW. of M 

......... 1-... 

lf I • 0 .._. .. e. PM1iMlf.tS.1 

(l) •• • 0 

la ......... , die ., ......... ,int u ........... . 



(2) D • 0 • 
In this can, the q1t• of equattou ta c,ou11teat, 

la case (l) there 11 uo aolut1•, ~ ia e•M (1) tan ne a •umkr 

of aolutins but ao w14ue aol•.it!on. If D r; 0 a urd.ctue aolution ta 

the it.M••Mr1 and. eufftcient c;on41tioa for cbe .xiattaee of a 

;;:11ar*1t4tri1t1e eo1ut10fl ta D • 0 u4 ell •n •a • o~ ~ requtre.at 

D • 0 1a r•.fen-94 to u the chH•te•1•ttc ~tt;M;m1 and Dn • 0 t1 

ret.nd to •• the e~.-tU>f.Ucy ~1ttoo. 

In 14. D•6 the cbaw4Wterletic c:ondltiou r••d.rtts 

I 

1<•2 • u'I.) •UV • UV (az ... u2) 
I 
I 0 1. ... l 0 I 

D• I I•() 
l I 

I • t 0 0 
I (D-1) da 
I I a *' I 

I 0 (J 

I •• di 

ly apusiort, tbi• ..-ti• ea '- wttt.en .bl tile tom 

<•2 ... lll) ( ~ ) 
a 

+ l wf ! + (al • ua) ( ! ) a 
•O 

(D-8) 
a .... 111 i a Ji1 ., 12 · 
dx a2 • u1 

where v2 • .}· + v2• '66 cOllfatUrlU.ty comUtion n.pd.t:es 
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M = 1. 5028 M= 2.0585 M= 2. 53 72 M = 2.9105 M = 3.5937 

Rl R2 Rl R2 Rl R2 Rl R2 Rl R2 
5.857 9.000 3.545 7.600 6. 513 4. 500 4.285 3.500 2.350 1. 750 

Ll L2 Ll L2 11 12 11 L2 11 L2 
2.750 6. 320 4.000 8.330 4. 750 9.250 4.250 9. 750 3.146 10.854 

x y x y x y x y x y 

0.000 1.443 o.ooo 0.958 0.000 0.632 0.000 0.438 0.000 0.229 
0.162 1.445 0.200 0.960 0.100 0.634 0.051 0.440 0.032 0.232 
0.610 1.450 0.400 0. 965 0.200 0.641 0.105 0.444 0.064 0.234 

Straight Line 0.600 0.981 0.300 0.650 0.185 0.453 0.094 0. 23 7 
3. 780 1. 610 o. 785 1.000 0.400 0.661 0.272 0.462 0.123 0.241 
4.000 1. 625 Straight Line 0.500 0.672 0.378 0.482 0.151 0.248 
5.000 1.670 3.781 1.370 Straight Line Straight Line 0.176 0.251 
6,000 1. 690 4.000 1.400 3.525 l.210 3.000 1.036 0.207 0.260 

6.320 1. 700 5.000 1. 515 4.000 l. 270 4.000 1.210 Straight Line 
6.000 1.600 5.000 1.405 5.000 1.365 2.192 0. 795 
7.000 1.652 6.000 1. 510 6.000 1.480 3.000 0.980 

8.000 1. 690 7.000 1. 595 7.000 1. 572 4.oro 1.170 
8.330 1. 700 8.000 1. 650 8.000 1. 634 5.000 1.325 

9.000 1. 690 9.000 1.685 6.000 1.450 

9.250 1.700 9. 750 1. 700 7.000 1. 540 
8.000 1. 610 
9.000 1.665 

10.000 1. 690 
10.854 1. 700 

Coordinates fo.r Nozzle Blocks 
(Refer to Fig. 6) 
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