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The chordv1ae variation of the pressure coefficient along the 
upper and lower surface of the fuselage-nacelle fillet of the Avro CF-100 
half model vas obtained over the Mach number range from 0.53 to 0.99 at 
an~lee of attack of o0

• 2°, 4° and 6°. 

The chordwise position of the forward suction peak on the uyper 
surface was invariant with Mach number. A second suction peak occurred 
on the unper surface at Me.eh numbers above o.80. The position of the second 
peak moved Rft from the J5i chord position at M = o.80 to the 7<:lf, chord 
position at M = n.99. 

The pressure di9tribution on the lover surface, aft of the 1~ 
chord. position, w1rn A'!)J)ro~imetel:.r flA.t at ~11 M1tch numbers up to M = 0.72. 
At hi1~her ?-~eh numbers rt second T>Aa.k ocet1.r!""d• This peak moved ra-pidly aft 
from the 35% chord position at M: o.82 to the 55'!, chord position at 
M : 0.86. 

IUTRODUCTIOIJ 

' In Reference 1 th~ re~~lts are prP.sent8d of total head wa.kP. 
erurveya behind the n.<i.celle fillet• nacelle and inboard wing of a 1/80 scale 
model of the CF-100. To supplement this information surface static pressure 
distributions have been :nade. This ~ernorRndum prA1qnta the retrulta of 
81.lrfaee static presau~e measurements made along the upper and lower surface 
of the nacelle fillet. TbP. upper surface distributions are comps.red with 
those obtained at nr.1ch hi~her Reynolds Numbers by the Cornell Aeronautical 
Laboratory. The lower surface distributions ~re of particular intere■t 
in determini~ a suitable location for externAl storee on this aircraft. 

SCOPE O? TESTS 

Chord'irt.ee preem1re distributions were obtained. along the up~er 
and lower surface of the fuselage-nacelle fillet over a range of Mach 
numbers from 0.5J to 0.99, at A.ngles of attack ( ■eaaured from the fu ■elage 
reference line) of o0 2° 4o and 6°. The corre~onding range of 
Reynold's numbere vas

1

fro; o.i? x 106 to 0.33 x 10 ba&ed on the S.M.C. 
(Figure 1). 

) • APPARATUS 

The N.A.E. ·transonic wing !lov fac111 ties were used to conduct 
the tests. 

Hine pres~re orifices, o.o40 inches in diameter, vere located 
cnordwlae along notn tne upper ann 1ower 1rorrace1 or tne ruee1age-ne.ce11e 
£1llot. 

Th•· nreesures "are recorded usi~ a multi-channel pressure 
recorder (M-2). 
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4. METHOD 

A steady Mach number was Astablished in the flow past the model 
and the model cycled through six degrees angle of attack in two de~ree 
steps, with tr.A rnC1d0l 'ORU~ing 1f Recond8 At each step. 

All teets were carried out in leTel flir.ht or in shallow dives 
so that lRg effects werP- considered negli~ible. 

5 . :a.;;SJLTS 

The results are presented in 11gure1 2 to 22 ae the chordw1se 
vRriation of the pressure coefficient, CP • P6 - P08 

qo 
The pressur~ \ii !."tri.. !>'.1tions from :teferenca 2 indicate tLn t the preewre peak 
on the u-r,uer ~urfa.ce is gcner.1lly fo?"\f',.1rd of the 5% chord :position. Since 
the most forward orifice in the present teats was located at 5.~ of the 
chord, the curves were not extended forvard of this ~oaition. 

The chordwiae pressure distributions alon~ the upper surface of 
the fillet. for ~eh nu~ber~ frorn 0.53 to o.<n are shown in ~1gttrAs 2 to 11. 
The ~ressure distributions are approximately invariant with Hach number 
up to M = 0.75. (11gw-ea 2 to 6). The suction peak occurs somewhere 
forward of the 5.5i chord pos1 tion; the pressure increasing 1•apidly back to 
~bout 1~ chord !1nd th"n 1ncl"Me1 nf; mo'"e o-r 1P.~6 linea.rly back to 80'% 
chord -position. 

At M = 0.80 {Fif:l].r8 ?) n. second suction pea.k occurs a.t tht3 J;ffi 
chord :nositL,n :or aneles of attack up to 4°. As the Mach number is incres.eed 
beyond Ms o.80, the second suction peak moTee aft with 1ncreas1ng Mach 
number to the ?0'1:, chord poeition at M = 0.99 (Figures 8 to 11). It appears 
that separation of the boundary layer vell forward on the surface occurs 
Rt ex .. 6 ° for 8.ll Mach nu111bere frorn M = 0.80 to M ■ 0.93. At M = 0.99 
there is no evi&ence of early separation at ex: 6°. 

It seems likely that the second suction peak occurring at Mach 
numbers greater than M = 0.80 is associated with a rapid thickening of the 
boundary layer due to tr~nsition caused by the shock wsve behind the forward 

IV' 
suction peak. Al terna~ly, th-, 'boundary layer 111AY be separated by the shock 
,mve and reattaches itself a.s a turbulent boundary layer farther ~rt. 
There is evidence of a second shock oecurri~ behind the second suction 
peak at Mach numberc greater than M = o.88. 

An accurate eati11ate of the critical K9.ch number of the upper 
surfac@ of the fillet is di~~icnlt min~A t h A 11nn~ i on p--.k ~Pobab1~ ool>U.PD 

forward o f the 5.S'f. chord position. It is ~vident, however, from Figure 4 
that the critical Mach number at lift coefficients above o.45 is less than 
M: 0.62. This ngreea rea~onably well with the data from Reference 2; the 
critical MP-ch number of the f'u•elage-nacelle fillet being 0.57 at 
c1 • o.45. 
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Pressure distributions alonf.'. the lower surface of the fuselAge­
nacelle fillet are r,iven 1n Fir,ures 12 to 22 over the Mach number r&nge from 
M = 0.53 to M = 0.99. At Mach numbers below 0.72 thAre is little chF~nge in 
the pr"' s sure distribution with .Mach number (Figures V to 15) 0 The suction 
peak occurs at the 5'/; cho.:--d position ,:;r farthe r forward; the vressure 
incr~~ses rapidly back to 1~; chord and ls approxil'IIF.ltely flat from 10~ chord 
to 80~ chord. At M = n.82 P- sec~nc suction peak occurs at ex. = o0 at the 
35% chord position (Fit,.i-re 16). 'l'ri. s peak moves ra.:oidl.y ~ft with incree.aing 
Me.cl-. number to tr.e 55% cho r <l podtion a t M = 0.86. 

i'he critical Mach number of the lowAr surface Rt ex. = e0 appears to 
be at about M. n.?2. Fi~re 18 inrl.icates thRt thA cr1t;cal pr&ssure 
coeffic1Ant is not renr.hed on the lower surface at ex. c 6 until M = o.86. 

4 

Pr,~ssure -:: i 2tri :m t i :ms :>.l0n . • the u r c1e::- su rf"c" of the fi llfft obtRined 
frc,m t::, e pres••nt t es t s a.re co ::.Tia:-ed '•i th th rJsP. of :{efrrence ,~ in Fi 1"nres 23 
and 24. ThA r'1sults are cor;rpared r~t lift CO!if:'."' icients of 0.09 a.nd o.62 at 
a Mach number 0f ~pproximately n.5 1n Fi 6--ure 23. ~he agreemPnt is reasonably 
~ood • espeicially aft of t.he 15% chord position. The difference ln the 
rra.t:nituae of the suction pea.k at the 101.er lift coefficient could be accounted 
for by a difference of.Olin the lift coefficient. T~e lift coefficient 
in tbe present tests We!~ not knO'-''n t o 11.n accur:1.cy of "!)etter th~n ~ .015. 

The compnrisoo at M = 0.88 c~ven in Figure 24 shows a marked dis­
crepancy between the results at .q, lift coefficient of •"• "'2. At C~ ::- .06 
the agreement is fair t'.lxcept r' ::i r t:1e porti.:m 3.ft of tre 5r$ chord...,position; 
where tte data from Refer3nce 2 indicates considerably more suction than the 
present tests. According to tge pr~~ent results at M = o.88, as the Rn~le 
of attack was 1ncreaeed frort o to ro t::ie :iaint tud.e of the nec ,ind s-1ction peak 
decrenMd. Reference 2 shows that st !-! = 0.88, ns the nngle of attl'lck was 
increAi:,ed, the D'lgnitude of the second Euction pet'~k increased, Thtrn thore 1e 
a larp.e difference in the magnitude of th~ second miction peak between the 
two sete of data at a lift coefficient of :: .32, as ahown by Figure 24. 

~he decrease in the seccn~ suction peak vith increasin~ an~le of attac: 
found from the pr~sent tests seemsfrobable if separation ea.used by the shock 
following t1a forward suction peak become• more severe with increasin.g angle 
of attack; the expansion following the forward shock becoming corre spondingly 
leae. 

It i5 felt that th e resul t s o!' :leferenc-e ? ma.y oe qu,.stionr-!.ble at 
high Hach numbers since the model frontul area at zoro an~le of attack is 
more than 1~ of the tunnel urea. The critical area ratic for choking 
conditions at M = o.88 is 0.987 (from isentropic flow rale.tions). Tr.e con­
ditions at an?,les of attack ar~. of course, even more critical. 

1'1gure 24 shows a further discrepancy between the two sets of dr_ta 
at Ct : 0.32 in the ma.gni tude of the 1or.mrd suction peak. The relatively 
lnrr,:e orifice dia.,n~ter used in the present tests• necessa!"Y to keep lae ~f:f'acts 
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Preaaure distribu~ions alon~ the lower surface of the fuselage­
nacelle fillet are ~iven in Figures 12 to 22 over the Mach nUJDber r&nge from 
H: 0.53 to M = 0.99. At Mach number• below 0.72 there is little clvlnge in 
the prP~sure distribution with Mach number (Figures 12 to 15) 0 The suction 
peak occura &t the 51, cho~d position or farther forlrl8.rd; the pressure 
increases rapidl.y back to 1~ chord a.nd is a.ppro:d.mAtely flat t'rom 1~ chord 
to 80~ chord. At M = n.82 a second suction peak occurs at cx... = o0 at the 
35j chord position (Figure 16). 1r.1s peak moves rapidly aft with 1ncreaa1ng 
Mach number to the 59!, chord po~\ition at M = 0.86. 

The critical Mach number of the lower surface at 0(. = e0 appears to 
be at about M • 0.?2. Figure 18 inrlicates that the critacal presaure 
coefficient is not ranched on the lower surface at C(. • 6 until M = o.86. 

4 

Pressure d.i ~tri but ions :>.lon .· the uprie:r surf!\ce of the fillet obtl'\ined 
from the presHnt tests are cor:r.m.:-ed with those of HefF,rence ~ in 1if'.l.1res 23 
and 24. The results are compared ut lift coofficients of 0.09 and o.62 at 
a Mach number of n~proximately 0.5 in Figure 23. ~he agreement is reasonably 
~ood. eap&cially aft of the 1~ chord position. The difference in the 
l'll8.t7,Ilitude of the suction peak at the lower 11ft coefficient could be accounted 
for by a difference of.Olin the lift coefficient. The lift coefficient 
in the present test~ wHs not known to nn accur~cy of better thRn ! .015. 

The comparison at M = 0.88 civen in Figure 24 shovs a marked dis­
crepancy between the results at a. lift coefficient of l'l. ~2. At c1 ~ .06 
the agreement is fair except for the porti..:rn aft of the 5C/f, chord position: 
vhere tr.e data from Reference 2 indicates considerably more suction than the 
present tests. ~ccording to tge prefent results at M: o.88. as the angle 
of attack waa increased from O to t 0 the :nagnitude of thP. second ~1ction peak 
decreAs1:1d. Reference 2 shows that s.t M = o.88. ae the o.ngle of attl'.clc was 
incre~sed. the JM.gnitude of the second Euction peak increased. Thus thnre is 
a lar~e difference in the magnitude of the second suction peak between the 
two sete of data at a lift coefficient of 0.32. as shown by 71gure 24. 

The decrease in the second suction peak With increas1n~ an~le of attac: 
found from the pr~aent tests seemsprobable if separation caused by the shock 
follow1~ the forward suction peak become, more severe with increasing angle 
of attack; the expansion following the forward shock becoming correspondingly 
lea•. 

It is felt that the results of Referencre 2 may be quPstion~ble at 
high Mach numbers since the model frontal aren at zero angle of attack is 
more than 1~ of the tunnel area. The critical area ratio for choking 
conditions at H: o.88 is 0.987 (from isentropic flow reletions). The con­
ditions at anr,lea of attack are, of course. even more critical. 

7igura 24 shovs a further discrepancy between the two sets of dLta 
at CL= o.J2 in the magnitude of the £orward auction peak. The relatively 
large orifice diameter uaed in the present tests. necessary to keep lag effect• 
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to a m1ni1ru11. would probably affect the flow near the leading edge t,o a 
gr..,ter extent than else~here on the surface. 

6. CO?tCLU.SiuN~ 

The measured pressur6 distribution& over the upper surface of the 
fusela.ge-nacelle fillet inciicat& thi\t .the cho!"dwiae po~ition of the forward 
suction peak is invt1.ri~nt with Mach Number over the r~e fros M = 0a5J to 
M • Oa99. A Becond suction peak occurs for Mach NUJDbers of M • Oo8O and 
aboTea ~he second 8uction peak moTes eft with incraa.sing Mach number fro■ 
J5~ chord at M • o.80 to 70~ of the chord at M • 0 0 99. The critical Mach 
HU11ber of the upper surface is less than M = o.68 at~ lift coefficient of 
0.10 ( .x. • 0°). and le~s than M. o.62 at lift coefficients above o.45 
( o( > 40). 

The pressure distribution on the lo~er surface of th~ fillet is 
app"oximately flat aft of the l~ chord position at all Mach Numbers up to 
M = 0.720 At M = o.82 there is a BIOi:l.ll second suction peak occurring at 

lX. a 0°, at about the JS( chord position. This peak moves rapidl7 .aft Vith 
increasing Mach Number to the 5'11, chord position at M • o.86. It remain■ 
at the 55~ chord poei tion as the Mlicb Number increases to N • O.91, !lnd 
then moves nft with in~reasing Mach Kumber 0 

'!he critical Mach Number of the lower surface at x = o0 is 
approximately 0.72; at o:. • 2° 11.nd oc.. • 4° the critical Mach Number 1s len 
th&n M • 0 0 82; at ex. c 6° the critical Mach !umber is M '"'0 0 860 

'fue comp~rison between the present results with those of Reference 
2 showed good egree~ent at M = Oa50 at both high and low lift coefficient■ o 
At M = o.88, the agreement was tair at Ct .. 0 09 but large discrepancies 
occurred aa the lift coefficient wa• increased. The most marked d1f:1"erence 
occurred in the mttgnitude of the second auction peak; the results oft.he 
present tests showing a dticrease in the magnitude of the second sue t:ion peak 
with increaain~ angle of attack, with t.he results from Reference 2 showing 
an incrett.se in the second suction pea.le with increasing angle of atta,::k. 

1. IP,E Laboratory Memorandum J'R-lO(a) 

2o Cornell A.aronuutical Laoora.tory Report '10 0 .aA-.59?-V-l 
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