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~ J.:ayout~· for th~. two ,s.e.Le~.ti,d aup_ercl:'ii;-.,C~l -~ configu.-: 
r&ti011.s were developj!~- _.for a detailed. ~alys:lli. r'tlie aele~tad: 
d1!$ '!gn p9i"nts ~f;'l~e fo~ wi,ng .IJ&pect ratios af· :3 , 00 -and _3 •. 75. 
·a~d an •~laoe. mi11s:bm ·weight ·of 16.;aoo l.h. ~,•e. aspect 
1;4t{os lire 'based on a tbeoi:etl~a-1 t9.;p~1~i-dal _planfoni~ the 
't~e aspect ratios,1 .based -~ ~.ng~·- with -curved ti~•·•. ai:e 3.. 2. 
:and. 4.:0 1 re·spectively. ~c;h· c~llfigu.·ation· i!I easen;ially 
the- ••· as ·1:h, ba11ic 401& arrangement ~cept-: fol;' ·tll• wt~g· 
_planf;orm and ·the ,associated tail· li:b.e ~hanges·. Each pol.a~ .. 
de·sign WB tecoilfigute~ t~· pr?V-ide ..app.~rµti:.e _b~lance 
.c:ih,at'act:etiati~a, •&l\d bo_t}l. horizontal and var.ti.cal tail ~t,~• 
Wt!ra zu!just~l;t' aa th'at :tb'e tail 'volu111e. ;r■11U1l:ned t:}le. •am!J 

(U) . The- lines ia,yout .qf the larg._, &lngle~~ng1,~e ~~rp_la~e 
.(~91J) with iL a.ul)'ec-c.dt:~a·l wing: ta pres.en;e~ in· rig13re
7.2-l .for ~~ a•p.~ct ra.t-io_ ·of. 3.00, The bas-le- descripti~ . 

·dijt4. &t).cl ~ric~lon diag data are SUllllNr~~ .in. Figu-rei 7.z..;z I 
and ~s; resp·eat:l.ve,ly·t, -I.or Che ~ ~ 3, 00 deaig~:• ·'lhe ncima'l:. 
ard d-i~tt-tb._.~~ J;or t~e- AR • 3,00 arraDgeme~t -ta ·shown in I 
f'isu.+•: V•-2-4' 

(U) . The lines· ~ayo,_~t of .~e· l.a·rge d'ngl~•engine airc~af-t· 
Fftb a sl!~ri;,r-_itlcal wing ..ts p~sente-d 1.n J~gµre, 7 ,·.2•5: fpr .. 
.an. ·asl,)ace ratio cf. 3.• 75 ~ ~he ~as:tc_ 4.e~crip•~j,QP dat, -~nd. 

· · ~r::1,cti:~n dr~s da~a lire, ·!JUimiUi:,zad. i~ :F~~s ·7 .2.-6 and_ -7, 
.respec t:l.v~ly, :for thfi! AR • 3, 7~ d.es_;a;gn•~: 'the n~~l area 

. dili!tdb~t-ion. for -the. A~ •· '3'. 75 arr&t11JB111ent is shown in. 
· -,~gu;-e. 7.,-2-_!j 

"fSt- The~-.. -~~nee ~va1~ation (See,tion 7,4) resulted in a 
mi:s~io~ e. ght· ofll,.640 .lb Jor.. the aspisct-rat,is>· S.O design 
and .a "m I:\ we·uti.t of· l,7··1ll:,5 lb for the as.p.ect•ratlo l.7.5 
·design. A gene:ra:l .arl;'Jtns~t: ~ra.wi~g- of tht airpl,'a~e· with 
a w~~g asp~ct a:at_io oi· -~. 7s at a naia s:ioo' weight; pf ';t.~- ,:gs l'b 
'!-5. -a_~R ill Figurt 1-.2-,,· _Tb~ :se~ra1 ar"°~einen~ of the 
aJ;rp lane lfieh a. wtng- aap•~t rati·o of :t .·.O· is•. baaic#lllY .the · 
•~!! ~ stlo'(ffl in Se~tion. 3., 1 (Pi,gure ,3 ..l.-.ll') ,· The· •lliAll · 
.di.ff~ten~e ·in ~.in ~m1.'H:l.o~ ,re~aht:~_;" l.h6/+0 lb collipared-. to··. 
.17.~lls 1~) do~• noc ~rrant ·a· ne~ layout. 
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7,3 ~OD~CS 

._•. · CY) . The derivadOfl of _1;_he- terodyp.~m.ic ch·aracceris-ctcs_ ln 
this ,ec'c·ion ar-e ba,!led on tile· t·rue ailpec.t: r4ttos, .of. ··3'.,2-,a~d. 
~-.-o· for tihc t:#0 supercfrit~c~.l ~ings w_ith .. ca~.v•~-- wing -~ips. 
\!OW/!VCI:'. I -~o:r co·n~,l.stlnc:-y- w.i.ch th~ preceeding scctiontr ,. ·l:h_ese 
wUl be ·r,eferred to as ::,-.-_o: and ·3.7.5, ·r~p,t_c.t,J.veiy.J th,:ough• 
out thi:s sec-t-1.on. 

1.-:i·. i. Mlllim'Ulll. Drag: 

(U) The minim\1111 drags ·:for toe two .1;1up,er.c,:-it~~fil \f:lpg. 
a-1~ara.ft: -are. ~fiaei;t in ~gm:ea 1.j-1,A_ •n~ -,-b. Tbe d~•s 
build1,1p -~.\i the 5,~111e ·as ·i.s d•fineci in Section 3', 3, l_; •11<t­
the -a~di_~fopa l dr-ag cOl)ieonentil (.canopy 1 ~ivert'er • e,;c,) 
11re. ~he· aaaie. as sno~ in _v1.gur~ -~•.J-2.:. 

(!J). The ·s,upers(!n-lc wa:v.e drag "Was .computed ·by· ·che supe~aoni~ 
area-rule proced,&"re {K3S:)., This- cal.culation c)oes- Qot include 
~amber d:r;ag_, wbi~h- :ta .i~'l,:ud~d- il'I tbe .drag -due ta J.~fc d$..s-
~u~s ed ·in the ·followi~g·s~baeetioP, · 

7,3;2 Drag Du~ ea Lift 

. Tt\, drag due to· Hfc is 's.hown i'n ·rigµres 7 .3-2a through 
~~-• \rhe ~a~e~ dc-ag. is- pi:esentec;I i,_n FiP,_re 7 ,3.,·s. Ar: sub·­
s onic ~peec:ls, the incrl!tnent was. :caµi.uJ•~et:l :b.Y. ,an -a~s,lytJ~al,. 
pr,•d~ct:i:on,; ~t super{S~ic ·spee~s i tqe ·1nr:remcn.t wa& dedv.ecl 
ft'.om··wi?d: t:UQO.d ~e.st of.' an AR. • 3.0 sli_pez::c:.i:it'ica.l mg·. 

7.• 3. 3 .Tr-tm- DrlL&· 

_(U) .As .t;:cr ·th~ pas:.il_,11etr;l.'c :'!tudy:, it Ls. ptesUirled_.that ~aJ.gn... 
refiri·emen_r::s "CO _thq:- supQrcritic..fl -Wil'!S conf~.r;~tion w.iil ·r,,_- ,. 
mov~ t.no tr.i.Jn Plilll.11 l ~, inqciat:ed. :w!'t:ll -~he dt~oil. ,. and the 
l.e.vel.s of edm drag will ba Q.Omparable ·t·o tha bae·:Lo 4018 
c-onf·igura·t-~ori.-. Yot a col'_ls-i.scent cDillparhon; thfr.ef~re., the 
~rim d~~8 inc.~e~"~ts :used foi;- -.the ·baa~~ ~cmtig\l.ra~ion ~iete 
u.od f"t .tbe.-·supe·rct'iti.cd wiag· coriflg'urat:iona., (Sea Fig-
ure :3 •. 3•1~)-. · 
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(11) ·Tile ~r.1111m~d drag_p~l•n uaed:~n-mtssion·perfo~41ice !or 
th.a 1iupe-ror-lti~al~"'il\8 aS.-rcra=ft- a-re ·pre-aented in ,FlguJ;_es 

·1 .3-6• ·through -8b, The ·tr.immed ¢01J-!igu~aU0n -polars· are 
pr~1Jen~ed -in F.ig~r·e$ 7..~---9a -t:h~g~ -11~; 

(Dl . Tr-imnled {L/D) ·ax· ls shown _in. -F~,:e 7 ,3•-11- ~lo_ng wj,.tl;J 
v.a:luea _f.or ·the 4011--coo.f!gu~atton •.. 'l'h~ aspe~t·t♦t~o ·3,;Q. 
and. -~. 7_5. superc~idcal ·wil)g c~i&l.:lrat'.ion .sh"w higher (L/D.)DNiJC 
levels ·at .s.u'1sontc. spee-ds· as coinp•t:-~i:1- i:o the:- hcde 401B- ci>n­
.figµration (~ica,.\"11.ex wing: with l-e~:dirg.""edge ·i1ap) 1 l;>u.t ·t~e 
:i,nverse' 1~ 1-0liicated. Jt· ·aµperso1_1ic speed1_1 1 . d~e .priJu,ar:L.ly_ to 
·supiu:c.rtcica-l.. a.irloi-i tbic.ki.iess and -ca.mbeir i:lra~ eff~&:s. 

7 .J .5" ·Lift and Buffet: Data 

(~) Tne pred~=ted ~ntr~ed·CL-vs-a~u~s. ai-e show~ in 
·F-1.gu.ces -7 ,.3·"~• ·ai:id ·-l3b. A-oa-~yt:·!.c.al !l!lltimat•a :Qf:ti\~ 
crl,~o Ci,-VS•(I data w~re nc;>t .1114de:, 

(U) l'he- aup·~rerlt.:tcal w"ipg ·i.Ji -~pt=~ted :to h.11:v., super!or 
buf'.fet cbarac'.t.~ristios ~ttr•nsonic speed.a.. '.fhis is- a·h~a 
b.y the data of Fi_su.re 1.2-i.4 i,n 1.1hieh i:he· buffid: oniet C-t 's 
·of the- ,F-UlA are compa-red-: w.ith those of. the ·F-J.ll./'l'AP.'t'· 
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