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INTR ODUCTI ON

?hls ruamorandum contalns thatunnel mo&$u.r"ements of rolllng mor*Bnt
and Bld6 fo"rce, mede on s. mod6l of enLinilted swept wtng, wlth and wlthout
dnag and pltching moment massuranents
Refei'enc6 1.

MODir*L

4.

-The p6rtlnent aodsl g;oometry 1s glvon lnFlgure 1.

Lar"ge spanwlse cracks, ong on each Eurfac6,had appeal'sd ln the flodol bef6r'e tho tests, and. soriodlstontlon was lndlcated by the fact that ,.i,ttu trre ta1}stlng r^ernoved the tnalling edgos of the two sldes of they1!€r "t the csntne, wor"e dlsplaced vortlcally abouil/B lnch.

RANGE OF TESTS

At lt.N. * 2.2 x 106 tho mod,e}, wlth and wlthouttt4"r. was yawed froom -ao to 160 at erich of six valuesof CJ; botwssn about z6rro llft and C1*o*, At R.N. * S;0 x 106mea8urements *g''g-ryade, w lng aroner-T6fr tne sams angloof-yaw nango at llft coefflclents of 0.01, 0.1g, i.BAand 0.158.

Sheet 2 ci i['

i 1..r :: €rd4l

I.

o
La

.esultt of lqlnd
, 1r.'* ulng ifiQ'tcilL ,'* Y. Iloe Ca-:-,i.;lr*
l-l:. +r-nl,^ t.i*'&',J.j., rJa'rl1Dt t-i.t. lt,

rj,CFA Y'8i.rC-t t'r-1. ln

7

The model was aesumod. bo bo symmetr'iear aboutIte horlzontal csntre plane, hence, ti obtaln the inten*fe,enco of tho nal-n st.p;s, -whlch.a.e 
noremally on ttreItlgh pr€ssu,s slde of the wtng, the model, *iif, a";;stnuts mounted, w&s pltched. nii+latlvely ra,[hor thanlnve''ted. The tests revoar-ed tttt re itrut tnter"f erence,

!y! the compononts rneasur""ed at posltlve angles of attackd'ld_not -agree wtth thoss m€asur4ea at eor"r.eipondlr:g li.ftcoefflclents ln tha negatlve arrgle of attacl ,*ngE.Funthen tests. w6r.o made, thenefdr", wlth du,my e[rutsmo,rnted and the modeL pitehed, poslilvely, to h^stermlne theeffect of struts on the Iow p:"essurre sllti of the wlng.consldenable stnut lrite*ference was noted, in thls c*f*,but rvhan- the af,pl4oprlat e coh?.ect lons ws?ns applled totho results cbtalned at neigatlve angles of l+i;taci< theqlgye dlsagrnoement w&B stlrl p',"esenf,. To explatn thlsdlfferenco ln the latenal fonce and monent e6mponentsli ?vas concluded that the mocleL was aerynetrlcll.
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5.

?hls conclusJ-on ls based on
that the durrun et'r"uts 6x&ctlY
and that the fl"ow ls unlform
out by the model.

RESULTji

The nosults axe glven
2 to L2.

the r€asonable assuniptlons :

slmulata the n'rain struts,
wlthln the volume swePt

ln Tablos I t a V a.ncl Fl.;;1 -

-inlI Irr:" lri ofne:lt:

The :ro1llng floment $, v;ith crnct wiiliout tar:ks , - &-s
plotted ai;;*lirst ringle of ya"*,' ln Fi-5n" 2 and 5. Val-u'es
of 1,,. msa$uFe,:l lrt zercs Y{l,{ iar"e plotterl j-:: Flg" B. Tne
latt i- drc*€tr 3oIi , 1nd.icat.1-:161 mo,e stabL 1-lty, hs Ci iS
inst,ea$od. up to 0.5 :1,'he"e Iy beglns to increase unt1l
Lnstabllity' ls Jndleated above CL : Oo?, win.; alone, and
(1" [j5 lvibl-r iip btrrits. firl.s unstab]e ch;rrrpie lndlcates tirat
tho 1lft on lho leadlrrr,; iialf"oi'ti:e wing f*rl}s off $rsnell
than the l-1ft on the toerlll:r<i 1ra1l. of th.e wj-ng.

farvl.r5 l":crrer:t:

Tlie y*awirlg5 incr.''' nt jl.ieasur4eliiontg a?'o 1:lottod in
I'16s, 4 *rr., f an,i values cl' I,v ltt fld" L]. Below CL * 0"5
nv ls *r;iia11, bui abovo trrl:+ valr:e., 3y_ r'a1,ldly bsCorres-
;:ris it Lve, lncilcr:t lng dlr.ect lorial steiirill-t;y" At Cloa (..'.i,
i.611,sy6r-., Ity becorleJ negativo" Tl:1s i; ciue to the redi:ctlon
l-n 1r:d,u,:ed il"'ag oi' t}:e loadine: tlp a.l*cciateci vsl.1h. the
oar.l.y i";11"1*i:ff of 1j-ft" l,t the t}:tee i:5.gh*st ltft coef-
f iclei:iu f;he cumvss ot' C:: * ,l; huve *adlsaily d.*p*rr"terl
f:"orn J--i neEr r"-1-t1r at iitei l.3r,.i.le r-il:g) es Cf ya w.

Yawlng nomant ls
suspension pclnt, whlch

$lde Fo',cs:

The slda fo''co -esults
rr , end velues of yv tn FlS.
As 1n tha cas6 of Iv and nn,
and at the higirer anglas of
llnear wlth tf .

glvon, as measu'"ed, about tire
was at O,SBc.

trffect of \njlng AsSr,trmetrY:

By corapar'lng the measu"onlents nrade
angle of attack rango rorlth t]:,ose made ln
,.'an&e, the effoct. of niodel asyrnmetry c&n

6 and
pos lt lve.

: 0o
non-

ln the posltlvo
the negatlve
be so6n. ApPneclabls

a".e plotted ln F16a'
9. Iir general, Yv ls
yv 1s measured at !,

attack Cy tends to be

F

dt
j
4
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chanl;es a?e notlceab:!-e in ny end Syr but Iv 1s not affeoted
mugh. Tfue :l3de} asyrrmet::y ls not vel'Jr lmportant, therefor"e,
because l.n the completo sL"'cnaft the ver"tlcal tall and
fuselai;;e pr.ovlde the r:a jor c{rntt.lbutlon to 1v *4 Y-v, 'Ihe
r.ssults strow, however", the extremo ssnsltlvlty of the wlng
tc snra'1.1 riepartures from hot'lzontal sjrnfietry.

Effect of TIP ?anks:

A definlte ltrcnease ln effoctlve dlhedral duo to
tlp tanks l-s evld.ont from FlS. I where lv ls soen to be
mor.e neljatlve rn'lth tanks than wlthout. Fu''tho:'mone the
cirange frorn a neg*rtlve value of ly to a pOsltlve one takes
place at a gr"oater. yalue of C1. Thls ls eppaY"ently due to
&n end plate effect of ttro ttrnks.

fhs effect cf tanks on ny 1r not &s pronounced
&s in th$ c&s6 of lvn In gonenal, ry 1s niorte posltlve
wlth tanks orr.

The pr.eseneo of tlp tanks makss yv mors n6&ativo
&s woul"d be expected from a eonolderatlon of sldo aroa,

C ONCLUSl ONS

1. 'il1re 1l;ie'.4-1 co;n};oner:ts ritarng"";-ett u;hen the nodel llrr*s
p3-tc1r.ac1 prls:tirel-,'d.i,3 nrib a,ii:ree wlth tl:ose n6&suv.-ed when
t".re ;iicdel xas ;rltc1.ied neileilvoly. Thc dlf fe'"ences €i"'e con-
rl-rir-i.e,j. tc: be rlire to a lack o:'iioriz.orital syrlraetry in Lhe
llicLiel- iir'ficks irsl'i *tii1:ea,"ectr 1n 'i;ha gu,f,aees of the ruodeI
,-rtld ;j,,.l,e u1**f,.::rtl,;tl wa$ evl'"ioi.t- BBc€,'uss the nol)-lng
;io:neilt,s s!i*rleri i-t^i,i" sr{reel:fi rit, ttrl"s is nL\t very j-rnpo-t*.nt
wl:s-r tiio c*nplet* ;ito.l€1 1e oon$idered, tiie fuselail,e arld
il€r,ti-*a1 La il. g;-c ,r:i-dir;*5 ti:e tna jr;::' oont:rlbi:t lans t c n,, and
.v,l . Ths reiiu lt s cll xh,;w, hi;";irever', the e;:tremo s€flli lt ivlty
i:i tLre .l-rite,^i,;1 ccrillto::erit$ cf,' tlre v;lng t o *.Lo-,peti'ently 3I:-e1I
rJopu.nt'*:*e* f*,.r:;:l .r.,,.'tiits'Lr:'Ji * il furture t* prova rnorg cl1r'octly
1;he ;i;rigfren[..8 or. :r"bse]:icl r: I s;n:axletry s reodsl- snou]d be
pltr:t'r*d r;r:a1ti..rsl-"r in:,11$ ilo;iltj*n r.rltl thon tUv'ned o\rer &nd
pi"t chec po;1t Lvol-;,. u.gft.L;.:,,

2, Tl":re vg iilec, r,T l* irnri ij!. 1:rcl j-c{ito inc'"easlng stabl}1ty
rrp tn ,.va1r-les cj-' Ci'. br; tweer: f *? iiLlrl' 0. Sr +7hsrs they change
s irr: r: n,l i n{i.,:art e*"'i r:strii; ii.1l.':, Th"e r,ra l-ues of y.,, ane 1n
;ei-,e,,a1 pr:s lt i-'r+- Tl:e {rir}"ves o:"" C1 , Cn anct Ca, {6a"'rnst 

'iJli*ec,rie loir-11naa, a.$ th.ti i;ic{1el 1s fritciieti aboire the angle
lf' L. 1r.ta*s: sit iulrlr.rh tht 1; ip *tr,, I1 r+t.;1-ns,

;." 'lfiB ll"^esili-ic* c.i" t1:r tri:ks i-rtc-easEs ti:e effectiva
s.l il *1-1.:'tr1 |., il-ic-Sitsso t, le,1 l*ectic:l:al" r;tai:iIlt;y'*"horrL tho
It",il:.t- r-lr)-i;-:t , i., t,,l ]:rtil{esl }1 i; rlri}n'o ne(,rtrt i"ve.
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