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vrrlstlon of thc pr€ssrro coaff,lclent aloug tho
of the fu.sela6e-naEslJ.e fl,llet of tho .*vro Cf-I00
over the Xaeh uunbor range fron O.JJ to 0.99 at
20, 4o and 50.

pras$:r,,, disiributtons uero obtalned. alone the upner
the fuseli'.ge--nacelle flllet o?ar & raneo of' l'{ach

o..ll

The chordwlse 'nosl tlon of the for.ward suctloa peak on the upper
p.rrfeee was lnvartaat w.lti: l,leieh nunber. A second stlctlon peak ocetrrred
an the u:Fer surface at Mach numbers above 0.80. The poeltlon of the eecond,
peak movs,1 nl't from the 35,4 chord. posltton at H: 0.30 to tlne ?ff, chord
posirion et \1 

= ^.99.

The preesrra dlstrlbrrtlon on the lowar surface, aft of the 10$
chord postttor, t.'nt rr--trrov1nt.t,e!" flnt at nll" Hach nrr-mbers up to h - 0.7?,
At i:1,:],er l';'cr..iir,1l1ho:*F:, lecond ngfik occ:.,.."::-d. Thi-s pear.k moved ranldly aft
I'rrm the lJ$ chord positic,n ai i,, = il.i-i:: tc +"y"a 55$ chord positlon a,t
ld = 3.86.

1. IITTRil!'t"ictI-tlI

In liefererrce I tho:'es:r1til are rrii:sfinted of iotal. l.ead r*ake

mrrveJrs behtnd the ancelle fll1et, nacelLe and lnboard. vlry of a 1i80 scal"e
mooel of the CF-100. To slrpplenent thls lnforrn&tlon surface statlc pre€sure
dlstrlbutlcns have been :rade. ghl"s nencrandur.l prea,rnts the resnrlts of
sn'rrfacs st'attc llres$::e iils&:u':'ements ni'ide alonl: the -1ip1391' anri Lower surface
of the nacelle filLet. fhe 1rpp6r srrrfi,ce dlatrlbuti.ous are coqrarad wtth
those obteined at ro:rch htl,her Reynolds ]Irrmbers by the Cornell Aeranautleal
Laborator;r. The l*vrer s,:ifaee tlistrJ.butlorl$ &re of ngrrtleul-ar tnterest
ln deterrcinln,s a siti. ta).r1e laeatlorr for external storee on thl e alrcraf t.

?. [ciBL-0'"--tBjTE

0.99, at angles of attack (neasured froro the firsel"a.ge
10 bo and 59" The corrospondlng range of

'f"oi o.lz x 10b to 0.33 x 10e basad on the s.l.{.c.

Tl:a i{.A.!. 'transr:nlc wl ngr fLow faellittes Yere ueed to conduct

Slne preB$:.re orlficee, 0,04o inehe-q ln dlameterr vere located'
along iroth the ulrper anC lowor uurfacea of the l\rselaga-naceLle

Th. "'ressuras were :'ecor"ded rrstry a nultl-channol preBsurg
reco rrier" ( x-: ) 

"
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l+. HEl'H0q

rl stoaii;'I{a,ch rnrnri.rer i{&s .rstebltnhed in t}i* flow past, the ncdel
elC tilr; r:oCel. c"r'cLeq1 th:'oug$ six {oEroes angle of aitack jn tvro Ce;iree
st,:ps r ry1 th iirc ntdn} na.usinli l'1 secand s n,t each eNel"

{11 taets were c&rrted orrt tn 1eve1 f1lnht
so that lr'e sffeete ware c()nsldererl rt-egli.gible.

'). dlitg,E
The reeult* ar6 presented ia Fl$rrea 2 to

vr..rtatlon *f' the nree$lra eoefflctent, C- = Pe- Pos
r--..--

q,r

?he preserrre -i.: ra;r'i l'.r)--l.rr*ri i'::i;:c l'eferencB ? tndtcei.ie li.rr; the rreszure peak
en +,he rr.rer ":u:'f,aee ls rjr]:rai'.lii;.i €ort"r:d:f the !f charo,,--oe1ti,rn. Slnce
tle raos+, forvrsrd ortflee ln the prtsent teats vss loc&ted at $.$$ af 1.Jta

ehord, the #rtr'v6et were not extenrled. forr*ard. of thls rosttlon.

'i'he chorduise prossure dlstritrrrtlon* al-on* the unner surfaee of
t,he flllat - r"r Haeh nr:nbe:r:s f r''ln: n".-<? te n.a{) tre g,)iQ',;Tt 1n F1 qt:r'rs 2 to 11"
Th*: r..:'essure dlgtrlbnttcns ars aoproxlraately invrrianl with Mach numbe r
up te l.{: Q.?.q" (}'t6r.ree 2 to 6). Th: s:ction poe}i oc*i1:s sono',rr:tire
forr.rard c f the j.J-4. el.,''rd r:oslti.on; ihe pres$lrB Ln*rer:$1nr r:-i;rlCi"y back to
ehr:ut l-04 eh:rd ?nr1 l,h?n l.ncret $t 1o' ;1i;1 -g c r 1,:*s 1i";1a,'"rlX back L: ::0$
alrn*rr rncl|{rn

\

At Ii : 1" 80 ( Ft, l::+ f ) r. 3q1*1r',nil *lcti. on lrea.ir ocsurs s t tire Jj$
r:hn::ti rrc s.i ?i :n 1'or ,r,i.:]er rI irl;zii.:k iii, to l1o. As ii , l*'-ch nll,:lbcr i s incfe.Bged.
be3'ond Ii = 0.E0, the eecond. suctlon psak morres aft wl th lncreaetaq l,Iach

:un}ler i,c t,: '' ?)r,, chord pcrltton at i,{ 5 3.9! (figures I to 11). It appeara
thai eeparat,ion of the- boundary layer wel.l forsard on the surfaca occurB
,zt u r 6o trt: :', 1.1 |lng)i pri!nb.,.rs fl'on H = 1.80 to 14_. Ct.:.,3. At M 3 t3.7";
Lhr:r'e 1* no eul,lence of e.ii,.rlr, :epl"ref;ion a.t 'cr = 5o ,

I"i s':eics like1y tl:at the second srrctlon,':rnak occurrlng *rt l{ach
nlrn'ber.s;;reater than H = 0.[30 j-s aesociatec utth a r;rplr} tirickenlng of the
bcunia::;,'liL;,"e: due to transltlcn eersad'i.ly the si:ock vrave bohlnC. the fortrard'
suctlon peak. r'J"ternalely, the bounrie4" layer mey be separatod by the shuck
.,:E!vel :rili rt:atinctres; ildelf as g iurbuleni bclrnliary ieye:" fsrther ri.ft.
Thsre is evi.Cence of a second shocir ocfirrftng behind f,he seoonC s:ctlon
penk ai Har:i: nulrbe:'t ;;r't'atei i;ire.n l'i : r).8S.

A.n acr:urate es?lrnrite af ihe c::lttcal l4sch number of, tite upr:6r
arr;'face of the fillet te ciifficult since the suctton p;*'k::robably occllra
loruard i;:'ttie J.J$ chord poeition. It ts evidanto however, frorn f1zure 4
that the criticrrl. Mach numb*;.".r.t lift coeffleients above ,.1t5 Ls iess than
M : 0.62, this irgrees rea:onab};r uell wlth the ,le'ua f:'om lteforence 2; the
crit j.c:rl l1::ci": :runoar ui- ihu: fbsal;rge-nacel.le fj'1Iet belng A.57 at
C1 * ,,-1 ,l+5.

or ln shallo$ dlves

22 as the chord.wies

4
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Prcgsure distributioas al,ong tha lower mtrfaee of the fr.aelago-
necolle fll}et ure glven !.n Fl4;urea L2 to 22 over the $&eh nunbcr range froa
H r 0.53 to H = 0.99. .[t t{ach mrmbsra bclow 0.72 there le llttle chsnge in
tho preseure dlstrlbution wtth Hacb number (flgures 1.2 to f5)o The suctlon
peak occurs s.t tina !$ cho:'d pooitloa or farther fonrard; the pressure
lncreases rapld"Ly back to fO$ cfrorA and 1s arproxlna.te\r flat from IOf chord
to BOf chorrl. At !d = 0.82 a seccaC suetlon trloak oeorrs et oL - 0o at ths
35S chord posltlou (flgure 16). Thls pea,k tsovss raptdly aft wtth lnerearlng
Xacli number to the Jg$ chorri po$itlon trt H s 0.86.

The crltlcal I'lach aumber of the J.ower surface at x : Oo appeare to
be et about H - 0.?2. Ftg:.re 1.8 lnd.teatee that tho crttf,cal prcesure
coefftclent is not reached oa the lowar surface at o( e 5" untll H = 0.85.

Pt'::rsu;^,r Il:,-;,:"i1-l;t, lr::s " 1,:1 " t1,.,: ',ir''nBl sl:.frce rf the f t1let obtai-ned
f f,.r::r !-,t i-r-,.'{tt!,.rl.1. i,tr:;1,! &f e Ci.i'-i",ii:'1;d ,.,ti. ii: Nii.-,,i,; :.i' ir.f.i{", t,tnrlfj ..' ifi Fi.,r"ifAS ,,'-J

and ilil . Th"r rrr:,'.1 lLii iti'8 Cci;rp'a.'t:ci.,,i, l-ii'l ,r3':i'i'i,eientS r:f ir "iQ qnd {l ,6? al
a l,tach nunber.':f apprc'xiualr:ly i.j ln iriE_gre.ll . l.hc &.Irilerrr*nt ts reasonahl"y
ircctl " e;rlrciiiil;r irt'u oi the 15iX c},c:'d" posi:i.on. ?he dlff e:etlee J n tha
E1r;lnf iu,.ie o:'tiie suction peak et tlie ]srr'er Ll.ft cocffictent, eorrl.d be accounted.
fr:r bY r. r-iifferenee rlf .0i tn tl:a 1if t ccefflr:ient. Ti:e I if t coef f1 clont
1n tt,e presenN tesirr,;rr.:r I1c i L:r:crn'rl iir n:t :1Cfi.rr'...r]',' ol beti.r il).'1n !................ .n15.

thi: c,;iipall.$on et ld s 0.88 1liven in I'16r.rE ?)+ sho'*'s a i'.rarlreti d.1r-
ci:sparcy beir"repn the r*sril l. s ,rt .a llii, ceeffleillt, c f ^ .12. A.t C, * .,16
the agreeacr:f is ial:" .i.xC*r,t j'...rri' ir;{r pl:ti-ln :lft c,i ti 4 5}1, ci:<,-^4"p0::1.i:icn;
where ttre il:r;a f;:c-,m llefe:':nce 2 i.nCicates crlnsiderab).y rrrr:e suetion:ir&n thi
pr=sent tesbs" ,'ccordlnrr tr; *.he prtrsi;nt rer"rlts et 14 -'1 .88, es the angle
of attauk *ias lncre,ese,l. -'i'orr 0' :,: t o t:,e nl;-ni tuie of th+: ':ec,:nd. s'tcii'-rn xeak
decrer,,s.,,,l , iiei'erence 2 sl:o'rrs t,ii.li, srt l-i = ''.38, rs tiie iing).e c'f n;trick r.as
increased, the negniti,reie of' tire socrrnC :uction per:.k tncraased. Thus there 1s
a larg*.ilfiereneo ln thc magnitude of the secoad" suction peak bet,."esn the
tvrc eets of data at {r Ll.ft coefficlent :f :.}2, as shown by Fi,g,rre 2l+.

':-he necreritse j.n ihe ""e,;cn; i,;c+"isn i,er:k td th lrrcrea6j"ni1 slngl e cf ai,taok
f oun<i I'rom tire I-:166enf, tesi s aeei"r'lsp;'cba"i:le tf separation Csused by the shr:ck
fol).ewlng t],a -forroald. si.rctlcn peak becomes jiiore eevere r'1th lncraaslng angle
oj' attack; the exnangton fcllawing, the fcr'.,rarcl shock becirr:ing correi;ponCtng1y
les e.

I; is felf ii'*ii tlii, rcsiil', * t:' I*f e::ence ? nT*r;r be qucsti.cne.bl"e at
higi: ldach numbers slnce ttre iloriel ironilll &retr $. 1 rcro aa6:)-e ef e"ttaek is
rnore ihan L$ at tiie 'iunnel i;rt&. !'l-e c;-i t"1ct:L rirea :"atio lior chtklng
eonditlr:ns ai; l'i = i).88 i.q 0.987 (f'rom i-sr,:ntrcpic f Lovi relaticns). T).e ccn-
d1 tLorrs at an6lles ol al,taeil ale, cf c,-,ir:-gc r e\r,rli n()rB crlti.cal.

Flg.ure 2i+ shows a. fu-rl"[;er Ciserepanc] betr,rr.,etr t!-it; t'.,'o seis ol d-r-ta
rit C! - f:.)Z in t.i,e magriitulle ct l,he jlci*rard" :uctirin jlerli:6 ?he rclati"'re|;.
lrrrdc orii'iue rii*:'rnetei" uged in tJ,c nresen'; lests I nBter sa::'' ilr keeF leiJ eff eets

o

i
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She preeeure d.lstrlhrtlon on the lover surfaee
approxtuatcly flat aft of the 106 chord posltlon at *1I
M o 0.72, At fi o 0.82 there ts a enall secold suctloa

o( a $o, at about tha 35$ cnord posldol, I?rte peak
lncresslng Hach $r:nber to ti:e Jfi ehord posltLon at H =at the 55S chard posltton as the !,t*el.r Nuntrer iacreasee
thsn moves af t yith Ln,:reaslnrl Mach Hrrnber"

No.
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to a nlalanrtr, uould probally effect the flov uca.r {iho loedlng edgc to *
grc&tgr extant tl:sn clsevhera on the BurfacGo

6. cp$clljs_I0!i$

The neasured preseurs d.lEtrlbutloac oy6r the uppsr eurfeoc of t;a
fusal.ge-naq6ll.o ftU.ct lndlcate that,the cbordrrlee posltion of tJre formrd
suetlon pcak ls lnrrartant rlth llach trnbor oyor the range froa H e 0.53 to
t{ = 0.99' "a cecond suotlon poak oecura for }daeh Xr:nbcra of lrl - 0.80 aad
8bo?to lhe eecond suctlon peak moroa aft rlth lncreaslag l{aob ursber fros
35f chora at H a 0.80 to ?A* of the chord at X r:0.99. &e crttlcal l{acb
tr.rsber of thc^uppar gurfacc ls less thaa l{ - 0.68 at a lift eoofflclcnt q.f
0.10 ( "(.0'), and leue than l{ - 0.62 at ltft coafflslente abovc o"t+J(4 > 4o)c

of the ftLlet iB
!{ac}r }{r:sbers up to

, peak occumln€ at
moY€s r.'pl.d1y aft utth

0"85" It rsmalne
to H c' O.PI , and

' Lhe crltlcal Hach ltunl:er of the loyer surfacc at.x = 0o is
approxlrrately 0.72; at ,x - 2o er.nd cx - lto the crltlcal Hach Nunber j.s less
than H = 0"82; at o( = 60 t.ire critlcrrl }lneh rft:nber i.s lI = 0"g6o

The coaparlson betveen the prcsent rosults xttlh thoec of Refereneo
2 showed good egreemeut ert bi e 0"5C at both hlgh anri. Low ilft eoefflctcnte.
At H = 0.88, the e'4;reenant vas falr at c1 = .o! but lsrga d.iscropanctes
oecurred. as tl,e 11t"t eoefftclent raa lncreasad. The uoet narkcd dlffareneg
occurrod' ln the ntr.gpltude of the secL.nd euctlon peak; the resplts of the
pre8eat tests shou,ing a decrease in the crrgnttude of the second suctioa peak
wlth increasinri en8:l e of attack, wlth thre results frocr Eefereuce 2 showlng
sn tncrease 1r the seconC. suctlon peak stth lncreasing &ngle of attack"

:g"{SS:Ct*g

NAE Labor*rt,ory Henorandun yA-10(a)

Carnell leronautlcs.i Labo:.atcry .Hep*rt [o. nA-59?*W-1
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FIG 24
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