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To provide experimental evidence on the loading and pressure distribution of 

low aspect ratio wings and on the variation of aerofoil section characteristics 

with aspect ratio, wind tunnel tests were done on a series of rectangular wings 

:vith aspeot ratios varying from 4.0 to 0.5 and three different aerofoil sections. 

'l?eo of the sections were csmbered and all had the RAE 101 thiclmess distribution, 

t/c = 0.10. The tests comprised balance measurements of lift, drag and pltching 

moment, pressure measurements at the centre section (which have been integrated 

to obtain local forces and moments) and boundary layer transition observations. 

A limited analysis has been done of the local and total forces and moments, 

comparisons being made with the methods of Kffchemann and Websr for calculating 

load and pressure distribution. The experimental pressure distributions offer 

scope for considerably more analysis. 

0 Replaces R.A.E. Tech. Report No. 65236 - A.R.C. 27889 
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1 INTRODUCTIX 

This report presents the results of .a series of wind tunnel tests on 

rectangular wings 111th dlfferent aspect ratios and aerofoll sectlons. The purpose 

of the tests was to provde expermentzil evdenoe about some aspects of vnng 

loating calculation methods, particularly about the effect of reducing the aspect 

ratio on the characterrstrcs of symmetrxd. and cambere& proflles. One aim was 

to study the effect of aspect rat.10 on the pressure tistnbution associated ilnth 

the wing thickness tistrlbutlon. Therefore an uncambered aerofoll section was 

ohosen'(RAE 101, thickness/chord ratlo = 0.10) for whxh detailed experimental 

results in two dxnenslons were avadable6. 

Agmn, there are theoretxal lndroatwns' that the loa&ng on cambered 

wrngs behaves differently from that on unoambered wings as the aspect ratio is 

reduced, and another all~l of these tests was to provide an experimental basis for 

further theoretlcsl work. 

Rectangular wxngs were chosen in order to nvod complrcatwg the annlysls 

with taper and sweep effects, but any conclusions drawn about sectional* aerofoil 

oharacterlstlcs or spanmsse load dlstributlon would be relevant to wrngs of more 

goncral planform. 

The experimental results are presentecl in tabular form to facilitate 

subsequent analysis. Eiost of the tests were done at trio Reynolds Numbers, 

1.6 x 10~ d 3.2 x 10~. To keep the number of tables as small as possible, 

pressure plotting results are Included at the higher Reynolds Number only, except 

in those cases where only the lower Reynolds Number was tested. However, for 

anyone who rrrshes to stuayoor znalysc them, the results at R = 1.6 x IO 6 are 

uvaddble from the authors. 

On&y a small amount of comparison between theory and expexxnent 1s zncluded, 

and the conclns~ons nre of a tentative nature. The theoretical methods used were 

those of K&hcmann' and Yeber 2,3,4 for oaloulatxng the loading and pressure 

dlstributlon on wings of moderate and small aspect ratlo, and that of Brebner5 

for cznbered wings. Since thrs work was dono the increased avallabrllty of 

electronic computers has reduced the rntcrest in developing accurate methods 

simple enough for desk compuwtlon. Nevertheless It is hoped that this llmltcd 

analysxs wrllbo relevant to the continuing search for physically mealungful 

mathenatlcal models. 

* "Sectional" propertxs (e.g. sectlord lift slope, acJ3ae) ar0 
associated with bound vortrcity only and not wzth tralllng vorticlty. This does 
not mean they are xdcpendent of aspect ratio, since The dlstnbutlon of bound 
vorticity chcngos with aspect ratro. 



The wings with symmetrical profiles ars discussed separately from those with 
cambered profiles. in Section 2 all the models and tests are described and the 

results end analysis of the symmetrical section wings are given in Section 3. 
Some cambered wing results are briefly analysed in Section 4.. 

2 DESCRIPTICII OF I~iODELS AND TESTS 

Three different streamwise profiles nere included in the set of wings tested, 
the thickness distribution of each being RAE 101, thickness/chord ratlo = 0.10. 

The mean lines mere a straight line and two camber lines of the family derived 
in Ref.5, those designated by m = 0.5 and m '0.8, where m is a parameter related 
to the chordwise position of the maximum ordinate. The wings with symmetrioal 
profile are designated by the letter A,'those with the m = 0.5 and 0.8 camber lines 

by the letters B and C respeotivoly. Section B had 2$ camber and section C had 
1% oambor. 

Eaoh series of finite wings comprised five different aspect reties, 4.0, 
2.5, 1.4, 1.0 snd 0.5. Thdre were three series of balanoe models (one each of 
Sections A, B end C) on which lift, drag Ed pitching moment were measured; and 
two series of pressure-plotting models (one each of Sections 2. and B), on whrhlch the 
pressure distribution on the centre line was measured. The balance models were 
denoted by the letter F and.thc pressure-plotting models by the letter P. The 
aspect ratios were numbered in sequence from 1 (A = 4.0) to 5 (A =.0.5). This 
facilitates concise reference to ew wing, o.g. BP/j. In addition results for a 
two-dimensional wing with Section A are available in Ref.6, and wing BT/f was fitted 
with faircd extensions and measured as a two-dimensional wing spanning the tunnel 
vortioally. These wings are designated AP/O and BP/O. The complete series of 

wings is set out in Table 1. 

All tho models wore made of laminated te,ek and, except for BP/O, were suspended 
on wires, the balance models from an overhead balance, the pressure models from 
the tunnel roof. The largest aspect ratio of each series was progressively cut 
down to the other four aspect ratios. A sketch of the planforms is given in Fig.1, 
showing the suspension points. On the three smallest aspect ratios the main 
suspension points were at the ends of steel bars running through the v&g3 at 
their maximum thickness positions. The wings had rounded tips. The area usad in 
,oaloulating the force and moment coefficients is that of the rectangle defined by 
span x centre line chord. The pressure models had 29 flush holes at the centre 
seotion, equally distributed on both surfaces. The chordvise positions of the 
holes are given in Fig.1. The pressure tubes (l/32" inside diemeter at the surface) 
were t&en Out Of the Xing at two pOSitiOnS, 4 i.nohes on either side of the centre 
line, towards the rear of the wing. This was to simplify the work of cutting 
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down the wings to the next smaller aspect ratio. Each group of tubes was arranged 

in a flat sheet parallel to the stro.m direction to minimise their effect on the 

flow. On the csmbored wings of the BP series the tubes were led out of the 

"fl+xr" surface which is conventionally regarded as the lower surface of a c 
cambered wing. This served to define the "lower surface" on the AF series as the 

surface from which the pressure tubes emerged. 1 . 

Each model, both balance and pressure plotting, was tested in two attitudes, 

celled "normal attitude" and "inverted attitude". (Exceptions are noted in 

Table 1.) In the normal attitude the "upper surface" was lowermost in the tunnel, 

as is normal with models suspended on a wire rig. In the inverted attitude the 

"upper surface" was uppermost in the tunnel. The reason for doing both oases was 

to eliminate any pitch angle in the tunnel flow by comparing tha two sets of 

results. In the case of the symmetrical wings it was also possible to eliminate 

any error due to model asymmetry or inaccurate positioning of the incidence datum 

line. This =~as not possible for the cambered wings since the zero lift angle 

was not known beforehand. These corrections to the incidence are shown 

diagrammatically in Fig.2. The incidence sign convention is such that, in the 

normal attitude in the tunnel, positive incidence is nose down and in the inverted 

attitude positive incidence is nose up. Xith some balance models the incidences 

tested in the normal and inverted attitudes wore the ssme, or nearly so, and mean 

values of the forces and moments in the two attitudes are quoted for those 

mcidences. Wth the pressure plotting models the results for normal and inverted 
, . 

attitudes are presented separately. 

The tests vere done betmeen 1953 and 1957 in the No.2 II& ft x 86 ft wind 

tunnel at R.A.E. Farnborough and the 13 ft x 9 ft tunnel at R.A.E. Bedford. Th; 

wind speeds ;ere 125 ft/sec and 250 f't/sec, giving Reynolds numbers of 1.6 x 10 

and 3.2 x f0 based on the 24 inch chord of the wings. Relevant corrections were 

applied to incidence, lift, drag, pitching moment and pressure coefficient to 

take account of tunnei constraint,blockage, streamwise pressure gradient, asymmetry 

IJI pitch of the tunnel flow, and rig drag and pitching moment. 

In addition to the balance and pressure measurements, some observations were 

made of the movement of the transition position on the balance models, using the 

simple paraffin evaporation technique. 

Acknowledgement 

The authors are indebted to many colleagues at Farnborough and Bedford for 

their assistance in experimental work and computing during the series of tests. 
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3 RESULTS AND DISCUSSION: WINGS WITH S'iFXETRICLI SECTION 

The pressure measurements at the centre section of the wings of the @ 
series are tabulated in Tables 2 to 6, and the local force and moment ooeffioients 
obtained. by integration in Tables 7 to 11. Some of the Pressure holes suffered 

either tompornrily or permanently from blockages and leaks and,these readings 
are omitted from the tables. The lift, drag and pitching moment coefficients 

fron the measurements on the balance models of the 12' series are tabulated in 
Tables 12 to 16, and the transition observations in Table 17. 

For comparison with the experimental data the pressure distributions at 
the centre section of these wings have been computed by, the method of Webar 
for several values of the effective incidence ae, and these calculated values are 
given in Tables 45 to 49, along with the local normal force coefficient, CN, 
obtained by integration. 

3.1 pressure measurements at zero lift 
. 

The pressure measurements at the centre sections of the AP wings are 
directly comparable with the results oalculsted by Weber's method3, and the 
comParisona are shown in Fig.3. The experimental points plotted ars the mean values 

of the pressure coefficient, C 
P' 

on both sides of the wing at both attitudes at 

both Reynolds Numbers (where available). (Interpolation is necessary where eero 
incidence was not actually measured.) For wing @/3 of aspect ratio 1.4 further 
data was available from the results of Peckham' on a similar planform with 12% 

RAE 101 section: the velocity increments have been scaled down line,arly for 
comparison with the present results. 

It is clear from Fig.3 that the theory of Ref.3 correctly predicts the 
qualitative reduotion in peak suction and its forward movement:as the aspect ratio 
is decreased, but that ,quanti,tati&ly the emaunt of this reduction is:slightly 
underestimated. This disarepancy is due to the linearising assumption of the theory 
whereby the boundary oonditions are satisfied on the chordline instead of on the 
wing surface. Fig.13 of Ref.3 shows that, for low aspect ratio ellipsoids with 
t/c = 0.10, the ratio of the exact theoretical velocity increment (and hence Cp) 
at the midpoint of the hcntrs section to the linearised theory value is the ssme 
as the ratio of exPerimenta to calculated peek suctions for wings AP/4 and -w/5. 

3.2 Balance measurements 

TO obtain a theoretical comparison for the total lift and'pitching moment 
results on the fF series of wings , it is necessary to calculate the spanwise load 
distribution and then integrate over the span. If the total lift and spanwise load 
distribution are calculated for a given incidence, the "effective incidence" 



a =a -a 1s knmn everywhere and thus the chordwise pressure distribution at 

tile centre'section can be calculated. Therefore, to be able to calculate 

accurately the pressure distribution ab initio, it is necessary to have an accurate 

method for estlnating the spanwise load distribution. 1n practice the calculation 

of the chordwise pressure distribution may be related to the local normal force 

or lift coefficient rather than to ae (i.e. ae has to be chosen to give the 

required CR or CL on integrating the pressures) and this means that it is the 

shape of the spanwise load distribution rather than the actual calculated values 

of CL/e which is important. 

As the aspect ratio is reduced, non-linear effects become more prominent in 

the aerodynamic characteristics. This is due to the effect of the tip vortex sheet 

which induces lift near the tips, mainly towards the rear of the wing. On small 

aspect ratlo wings this non-linear lift becomes apparent at low incidences. 

Therefore in these oases loading calculations by linear theories such as that of 

Kkhemann' or Multhopp' are directly applicable only for predicting the lift 

slope near zero incidence. The non-linear effects can be estimated by using the 

tip end plate methods of Mangler and Rott$ and Kkchemann and Kettle , and this 10 

is done in the present analysis. 

As no experimental spanwase load distributions are available for the present 

wings, comparisons with linear theory can only be done through the total lift 

slope $,/a, pitching moment em and drag ?!,,. For further consideration, Flg.4(a) 

shows some unpublished electrolytic tank results by Redshaw and Temple for 

the spanwise CL distribution on a thin rectangular wing of aspect ratio 6. 

Although a large number of pivotal points is represented in this method, its 

accuracy is not necessarily assured because the singularities around the edges 
cannot be properly allowed for. These results are compared with a calculation 
by the KGchemann method' which appears to overestimate$,/e, particularly near 

the tip. A modification to the K;'chemann method has been introduced here to take 

account of the known fact that towards the tip of a rectangular wing the chord- 

wise loading changes shape slightly, the load being concentrated rather nearer 

the leading edgo (excluding non-linear tip vortex effects). The details of 

this modification sre given in Appendur A, and the plotted curve in Fig.L(a) shows 

better agreement with the tank results. In Fig.le(b) the shape of the spanwise 

loading curve from 'ihe tank tests is compared bnth a calculation by the Multhcpp 

method and the agreement is good when 4 chordwise points are taken. On this 

evidence the modified cchemann method is tentatively accepted as sufficiently 

accurate for moderate aspect ratios, but this opinion may be modified in the light 

of the present tests. The KGchemann method has the advantage ever the Multhopp 
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method that corrections to take account of wing thickness and boundary layer can 

be incorporated wIthout djfficulty. Figs.S(a) and 5(b) show calculated spanwise 

load distributLons for tile two extreme aspect ratios, LO and 0.5, of the present 

series, using the modified and original &chemann methods and the Multhopp method 

with 4. chordwise points. The wing 1s assumed to be'thin. 

Table 18 compares the exper&ntal lift curve slopes at zero lift of two of 

the AF series of wings with calculations by the original and modified Kuchemann 

methods, with and without a correction to take account.the loss of lift due to 

the boundary layar. The latter took the form of a factor k = 0.92 applied to the 

sectional lift slopes a = dCb/na,, the numerical value 0.92 having been previously 

found to be appropriate both to a 45' sweptback wing with 12% RAE 101 
11 section 

and a two-dimensional wing with lO$RAB 101 .section6 (wing U/O). The wing 

thickness is allowoh for in all cases by a factor (I + 0.8 x t/c) applied to the 

sectional lift slopes. It is, of course, not known whether it is permissible to 

allow for the boundary lsyer on a wing of finite span UI ths 8me nay as on a 

txo-dimensional aerofoil section. tievertheless, one would expect the values 

obtained with k = 0.92 to be more realistic than those w+th k = 1.0. 

The lift curves for these wings , AF/l and AF/5, arc plotted in Rigs.6 and 7 

and ostimatcs of the non-linear lift increment from the tip vortex effect are 

<also shown. Tho main difficulty in this estimation is to calculate the height of 

the vortex sheet, h, in terms of the span b, and three approximations are given 

for this in Rcf.1. These are quoted in Appendix B. The simplest approximation 

gives the best agreement with the present tests , whxh is gratieingin that the 

other two approximations require some knowledge of the shape of the lift Curve 

and are therefore not suitable fcr an ab initio oalculation. 

The non-1Lnee.r lG3 acts towards the rear of the section and therefore 

causes a nose-damn pitching moment. Figs.8 and 9 show the pitching moment results 

for Pvlngs N/l and AR/5 along with the calculations by linear theory. The pitch- 

ing moment due to the non-linear.lift is estimated assuming this lift to act at 

75% chord as suggested in Ref.1. The lines2 est-imate is simply based on the 

parmeter n (see Ref.1) at the centre ssctlon o f tho wing rind takes no account 

of boundary layer and thickness effects. These tend to countcraot each other and 

this simple thin wing estimate is in quite good agreement wzth the linear part 

of the Em v EL curve for both wings. The choice of approximation 1 (see 

Appendix B) in calculating the non-linear lift lnplies that the latter starts 

as soon as the incidence is non-zero and this is clearly wrong. Holyever this 

approximation plus the assumption that the non-linear lift acts at 75% chord 
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gives a reasonable picture of the general behaviour of the pitching moment, 

although this aspect of the problem requires far more work. 

From the spanwise loading, the induced drag or vortex drag, EDi, can be 

caJ.culat~d. At any spanwise position the looal vortex drag CDi = CL x aio 

where a i. 1s half the downvrush irduced far downstream by the trailing vortex 

system. 
a. 

aio is related to the dovmwssh angle ai at the wing by the factor 

W = L . If the effect of the visoous boundary layer is omitted from the 
%O 

calculation (k = 7.0), 

ae = a- ai . 

If the bounds..?.? layer is assumed to reduce the incidence by an amount ah, 

thereby oausing a loss of lift, 

a = ,'-a -a e i B' 

a' being different from a above. For the same CI, in the two cases ae is the 

same and the shape of the spanwise loading does not depend much on k so that 

ai is the same. Therefore a = a' - aB i.e. 

-$ is the ratio of the local lift slopes; with (in this case) k = 0.92 and 

k = 1.0, aB can be found. The boundary layer drag CDB = CL x a.B, analogous 

to the vortex drag can then be added to C&. By integration over the span the 

total lift-dependent drag osnbe calculated. 

The oomparisons between calculation and experiment for wings AF/I and A?‘/5 

are shown in Figs.10 and 11. For wing M/l the values of 3, - & = EDi + F, 

given by the two calculation methods (original and modified) are very similar, 

though in fact the spanwise distribution of CDi is very different in,the two 

oalcul.ation3. The agrcomcnt with experiment is not very good for wing AF/l, 

the actual drag being higher than the estimated drag. For wing PC?/5 the two 

oalculation method3 give the 3amo onswor, the spannise distribution of CDi 

being' similar in both. The agreement. with experiment is good. All that this 

indicates, however, is that tith small aspect ratio wings the near-elliptic 

spanwise loading is not sensitive to quite large ohanges in the calculation 

method. 

In Figs.12 snd 13 the total t3ngentiel force ET is plotted against ci, 

the square of the total normal foroe, for the same two wings @'/I and AF/5. 

The experimontol ET v ei curve does not pas3 through the origin because of the 
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effect of ViSOosity on the zer0 lift pressure distribution; Thus only the 
experimental and calculated. slopes near zero lift are oomparable. As shown in 
Ref.1 C 

d P 
Ci = -.I where these are local values at a~ spanwise position, and 

80 the ratio ET/$ should de%ne an average value of a for the whole wing. In 
the Original Kiiohemann loading uzthod a is constant over the wing and the 

CT v Ci line oorresponding to this theorcticalvalue is drawn in Figs.12 ati 13. 
In the modif'ied method, a varies over the span and i lies in the rarge indicated 
by the shaded area. 

The comparisons of Pigs.lO-13 show that the main trend in the initial 
slopes is oorreotly represented; they favour the original version of the 
OitlCdAtion method rather than the modified version, so that despite the evidence 
of Table g8 and Fig.4 their relative merits are by no means established. Further 

nnalysis nould seem desirable, especially of the non-linear effects. 

3.3 Pressure measurements vi.th lift 

This scotion deals only with local force ard moment coefficients obtained by 
integrating the pressure distributions at the centre sections of wings of the 
AP series. Eo analysis has so for been undertoken of the detailed pressure 
distributions except at zero lift as desoribcd in Section 3.1. Figs.l4-21 for 
wings Ap/l and AP/5 correspond to ~igs.b-13 for the AF serius. The two lift 
slopes in Figs.14 and 15 differ loss than the total lift slopes in Figs.6 and 7, 
since the two spanwise loading curves are most nearly the same at the centre 

seotion. Agreement with experiment over the linear range is good. although it 
has not been done in the analysis so for, it is possible to estimate the spanwise 

distribution of non-linear lift as described in Ref.1. 

The local pitching moments are plotted zn Figs.16 and 17. The experiment& 
sontter for wing &/I is considerable and points have been plotted for both 

attitudes. The oaloulated ourve is in fair agreement with the mean experiments 

points. For AP/5, however, agreement between experiment and oaloulation is less 

good. As far as the centre section pitching moment is concerned there is no 
difference between the origi.nsZt and modified caloulation methodsk 

The 100el drag due to lift and boundary layer in Figs.18 and 19 shows greater 

differences between the two oaloulation methods than the tote3 ooefficient shown 
in Figs.10 and 11. In both oases the original method gives better agreement 

with experiment. I,-, contrast v&tin the total force measurements, however, the 

agreement is better for the higher aspect ratio than for: the loner One* 

Finally in this section, the local values of CT and ci are plotted against 

each other in Figs.20 and 21, and the theoretical estimates of the slope 
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(the ssme by both methods) are in fair agreement with the linear part of the 

experimental curve. 

4 RESULTS AND DISCUSSION: @IN&S WITH CAMBERED SECTIONS 

The pressure measurements at the centre section of the wings of the BP 

series are tabulated in Tables 19 to 24, and. the local force and moment 

coefficients in Tables 25 to 30. The lift, drag and pitching moment coefficients 

from the measurements on the balance models of the BF and CF series are given 

in Tables 31 to 40, and. the transition observations in Tables 41 and 42. 

NC analysis has been done of the pressure'plctting results fcr the BP series 

‘other than finding the local eerc lift angle at the centre line, .snd this section 

CCntains ody a very brief discussion of the balance measurements cf the twc 

cambered series. In Figs.22 snd 23 the total lift coefficient % . is plotted over 
a small rcmge of incidence for all IO pings in order to determine the zero lift 

angle. Experimental scatter makes this derivation rather uncertain. Assuming 

that the value of the parameter n at the centre section of a wing of given 

aspect ratio does not depend on the camber, snd that this value represents the 

behaviour cf the whole uing, the zero-lift angle of etch wing can be estimated 

from the charts of Ref.50. This estimate must be regarded ss highly tentative, 

as there is no self-evident connection between the two problems considered. 

Table 43 gives the calculated and experimental vslues of the scrc lift angle, 

aa, for the wings cf the BF and CF series. The agreement is good fcr the higher 

aspect ratios, but wnerens the theory predicts a steady increase in the magnitude 

of ac as the aspect ratio decreases the experiments show the opposite tendency. 

Similarly in Fig.24 the local normal force coefficients at the centre 

sections of the BP series are plotted against a snd the experimental and calculated 

zero lift angles we shown in Table 44. 

There is a mere rigorous treatment cf thin cambered mings cf small aspect 

ratio by V!cber4. This has as yet not been applied to the present shapes Of 

camber line. The variation ttith aspect ratio cf the zero lift angles is less than 

would be expected from the results quoted by Weber' for other camber lines. 

Finally, in Figs.25-28 the total pitching moment coefficients nre shown 

for t'nc extreme aspect ratios cf the BF and CF series. The calculated variation 

of em with EL is slso plotted, sgain on the assumption that n has the same vslue 

*In these cherts the parameter hq is related to n by the equation 
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as on an unca;ibered wing. In all oases Em0 is overes$imated, but the slopes 
ac'$aE, sxe in good agreement over the linear range. 

5 mmm WORK 

Considerable sndysis of the pressure distributions is possible, pirrti- . _ 
oularly as regards the verification for small ospeot ratios of approximations 
whioh are justifiable in onloulations of high nspeot rctio wings, and the 
methods of combining incidence thickness and csmber terms in the formulae. 
Non-linear effeots also require further consideration. 

The modification to the Kiichemann method for calculating the spiinrnse 
load distribution, vrhioh appears justified by comparison with electrolytic tank 
results, is by no mews justified by the results of the pesent series of 
tests and further evidence on this point is needed. 
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MODIFICATION TO FXlCHEkXW LOPDING METHOD 

In the original Kiichemann method for calculating sponwisc losd distribution 

the aspect r&lo is reflected in e parameter n which governs the shape of the 

chordwise lozd distribution, and n is c.ssumed to be constant over the whole span 

for en unsvept ving. It is defined bY 

where a0 is the two-dimension,al lift slope of the section and A is the aspect ratio. 

In the modified method, n at any spanvise position is obtained aa the mean 

value of two parameters n’ and n” which are based on the prdximity of the section 

to the two tips. For oxample, on a rectangular wing of aspect ratio 4 the section 

half-way out along the span is assumed to bchnve in relation to the nearer tip as 

though it were the centre section of a wing of wpcot ratio 2: and in relation 

to the further tip ES though it were the centre section of a wing of aspect ratio 

6. These two aspect mtios define n' and n" and the resultant n = n' + n" 2 . 

This modification causes n to increase towards the tips which is in 

qualitative agreement with observed effects in the absence of a marked tip vortex 

sheet. The sectiorwti lift slope will also wry over the sp‘an of a rectangular 

wing. The vslue of n at the centre soction remains as in the original method. 



Appendix B 

AF'FROXIMA!CIONs FOB THE HEIGHT OE‘ A TIP VOP.TEx ZKS3T 

Approximation I:- b = : 7 x h 'T 1 

Lpproxination 2:- & a-a~OT1 

b 

= 

7 7 ,'; 

a-a “T 1 Approxination 3:- b = a a _ as 7 T; !! 
m s 0 

where h = height of vortex sheet 

b = spm 

"T = tip choq3 

c = mean chord 

a = incidence 

a 
5 

= incidence at which separation starts from the tip 

a m = incidewx at which scpmation stnrts from the leLding edge. 

! is related to a factor lc (see Xef.9) which then enables the non-linear lift to 

be determined from &&ation (39) of.Ref.4. 



19 

Aspect 
ratio 

co 

4.0 

2.5 

1.4 

1.0 

0.5 

$ 

i 

- 

Table I 
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-0.c59 

m 

12.s 

&9 
-4&l 
-3.511 
Q&J 
Q&3 
-1.992 
-1.316 
4.937 
-J&4 

w 
w 

4.2I7 
4.111 

w 

2.1S0 

0 
-0.852 
4.69 
4.5w 
4.438 
4a357 
4294 
4S-W 
4.lw, 
4.104 

m 
m 

-m59 
4.046 

m 

1 

0 
-1.623 
-1.331 
1.054 
-m48 
-0.W 
4.572 
4384 
4218 
4.163 

m 
m 

*.og4 
4.031 

w 

A% 
-1.968 
-1.580 
-1.265 
-1.024 
4.813 
4.565 
4AO3 
4.269 

w 
M 

4.093 
4.056 

w 

L98 
3.731 
-3.085 

22 . 
-1.720 
-1.152 
4.6% 
4.580 

- 
w 

22 . 
a 

0 
0.005 
0.015 
0.030 
0.050 
0.075 
0.100 
0.200 
0.300 
0.400 
0500 
0.450 
0.79 
0.850 
0.950 

v  I 125 ~c/ssc, ii I 1.6 x 18 Ylng w2. 1merted att1tuda “% 
-6.0° 

a 
x/c 

&.- 

0 
0.005 
0.015 
0.030 
0.050 
0.075 

I: 

0.100 
O&JO 
0.300 
0.400 
0.500 
0.650 
0.750 
0.650 
0.950 

0 
0.838 
0.705 
0.533 
O&6 
0.364 
0.304 
OS?,8 
0.167 
0.129 
0.106 

0.081 
0.017 

442° - 

&49 
-4.sw 
-3.690 
-2.9558 
Q.409 

~ 

-m-i5 
-1.302 
4.929 
4.655 
4.473 

w 
4.lEZ 
4.117 

s 

.15.2x0 - 

0 
-7.330 
-4366 
-3.909 
-3.128 
4.551 

: 

4197 
-1.387 
4.983 
-o&38 
4.4% 

w 
4.198 
-0.134 

w 

37.459 -1.7O -3.P ago .12.15O -16.1' . -9.& 0.39 

0 0 
0 4% &!35 
0.011 -0.672 -1.380 

4.019 -k575 -1.lW 
4.m7 4.442 4.897 
0 4.363 -0.7% 

4..oog 4.m 4.63b 
0.017 4.181 4385 
0.029 -o.l19 4.256 
0.026 4.066 4.153 
0.029 4.cQ4 -0.105 

m m - 
0.0&O o.ml *.,.oog 
0 4.a -J.w 

e w m 

lb550 

0 
I.@0 
1.406 
I.098 
0.895 
0.726 
0.61 I 
0.414 
0.329 
0.322 
0.182 

s 
0.111 
0.047 

0 
-2.563 
-2.081 
-1.6aa 
-1.346 
-1.097 
4.916 
4.566 
4.409 
4.266 
4.182 

s 
4.a4 
-%w 

0 0 
-3.37b h.147 
4770 -3.615 
Q.296 4.693 
-1.712 -2.162 
-1.412 -I.763 
-1 a.28 -1.521 
4.749 4.950 
4.532 -0.669 
4.368 4.464 
4.254 4.336 

w s 
4.08lr 4.118 
4.058 4.w 

w m 

:..(@a 
-3.w 
-3.217 
-2.566 
Q.W 
-1.795 
-1.129 
4.8a2 
4.586 
4&o 

s 
4.161 
4.125 

m 

0 
-I.599 
-1.566 
-1.476 
-1.272 
-1.155 
-1.086 
4.882 
4.792 
-0.724 
-J&9 

s 
4.481 
4.372 

s 

0 
'1.~10 
-I.Wl 
-1.289 
-1.139 
-l.op 
4.945 
4.749 
4.633 
4593 
4.581 

m 
4.496 
4.44 

m 





UlngAPl3. inverted aftltllde 

5.19 4.19 3.15' 2.P 

w lconcd 

CP v  = 250 rusec; R =3.2x 106 

-~t.oS" -13.1' -15.1' 16.1' 

Upper surface 

0.933 0.985 0.882 0.997 0.975' o.Y25 0.821 WI9498 
-a.175 o&c8 0.197 0.347 09497 0.623 0.738 o.ga2 
-0.346 -0.209 -0.061 04x4 0.193 0.~8 oJ120 0.610 
-0.418 -0.313 -0.193 4759 0.005 0.102 0.199 0.372 
-0JG-g -0.343 -x255 -0.175 -0a -0.011 o.on 0.2-a 

-0.419 a,.%4 -h2s7 -oa -0.153 -o&m8 -0.021 O.lo6 
-0.408 -0.365 -0.300 aa -0.107 -0.132 -0.076 0.035 
-0.373 -0.s -A312 -0.279 -0.243 -0.208 -O.l?l -0.099 
4.33~ -0.310 ~.i?8o -0.261 -0.234 -0.216 -0.194 -0.M 
~.a,1 -0.a -o.pj Q.~O -0.1% -0.1~ -0.161 -o.tz& 
-0.191 ale? -0.184 -0.13 a159 -0.151 -0.137 -0.111 

- _ - s w w - - 

-0.033 -0.0% -0.031 -o&a ~.ozs -o.m -0.016 -0.06 
0.007 0.005 0.006 o.m5 0.005 O.W6 0.006 0.007 

- - M - s - - - 

-  -  M  -  -  

0.292 0.183 -o&6 -0.085 -0.229 
0.0~1 4.016 -&lo? -0.227 -&33Y 

- - w s - 

-0~96 -0.1% -0.228 -O.SO -O.35? 
-o.lW -0.194 -0.254 -0.306 -0.363 
-0.192 -0.227 -o.263 Q.297 -0.311 
Q.222 43.241 -0.271 -0.2% -x%2 
-0.173 -0.192 +).a0 -x?lY -o.z22 
-o.114 -0.103 -0.105 -o.lP -o.l3Y 
-0.093 -0.ol8 -0.026 -Lo33 -0.0% 

o&l, 0.037 0.030 0.026 0.023 
0.051 O&Y,6 0.412 0.W 0.0% 
o.o& o.on 0.076 O.&al 0.076 

s w 

-1.251 I.649 
1.097 -1.360 

- w 

Q.775 -bYa 
-0.m -0.827 
-0.506 -0.567 

I 

Q&6 4427 
QaY? 4.321 
-o,.ltB -o.ni 
-o&64 -0.072 
am5 -0.002 
0.028 o.cs% 
0.073 o.on 

-1.414 
0.985 
0.959 
0.X9 
o&Y3 
oJt43 
0.338 
0.118 
0.003 

Q.009 
-o.O18 

w 

0.035 
o.oog 

w 

-2.059 
-1.646 

-1.o8c 
-0.954 
-0.627 
-0.459 
-0.344 
-0.213 
-0.074 
-0.003 
0.026 
0.073 

-2.3Y5 
0.8% 
l.m4 
0.861 
0.695 
0.543 
0.431 
0.190 
0.061 
0.026 
O&4 

w 

0.046 
0.007 

s 

- 
,-2.503 
-1 .YW 

-1.232 
-1.on 
-0.689 
-0.491 
-0.360 
-0.228 

-o.c& 
-0.009 

0.022 
O.OR 

.3e4y4 
0.73 
1.013 
O-923 
0.m 
0.631 
0.516 
O&C 
0.11s 
o.o?l 
0.050 
m 

0.066 
0.006 

m m 

a963 -3.a 
-2.229 Q.434 

m w 

-1.w -1.4451 
-1.193 -1.2% 
-0.747 -0.780 
-0.533 -0.553 
0.381 ass3 
-0.a2 4252 
0.091 -0.038 
-0.017 Q.cQ5 
0.018 0.011 
0.066 0.058 

-4a1 
0.644 
1.005 
0.957 
0.820 
0.675 
0.560 
O-a? 
0.149 
o&Y5 
O.obe 

w 

0.075 
0.008 

- 



u,ng ~~13. nomal atfltude 

$2 - 
0 

0.005 
0.015 
0.030 
0.050 
0.075 
O.loo 
0.200 
0.m 
OJOI 
0.500 
O&O 
0.73 
O&O 
0.950 
- 

-3.75O -2.70 -l.?O -o.7O 0.3" 1.35O 

0 0 0 0 0 0 
- - w - - - 

1.051 0.799 0.540 0.293 0.030 4.221 
0.843 o&& 0.443 0.234 0.029 -a.172 
- - _ - - - 

0.525 we9 0.275 0.145 o.a4 -0.fJ99 
0.452 0.346 0.236 0.132 o.a0 -cbogo 
o.aw 0.1% 0.119 0.062 -0.003 -0.060 
0.103 0.063 O.rnl 0.034 -0.005 -0.w 
o.c% 0.064 0.031 o.oc6 -0.022 4.051 
0.032 0.47 0.005 4.020 4.034 4.054 
- m w - - - 

-0.43 -0.021 -0.027 -0.030 4.037 4.w 
-0.007 -0.009 -0.011 -0.w3 -0.a6 +,.a9 

- _ m - - - 

u1ng bP/3. 1merLed atmtude 

a 
L: UC 

0 
0.005 
0.015 
0.030 
0.050 
0.075 
0.100 
0.200 
O.joo 
0.400 
0.500 
0.650 
0.750 
0.050 
0.950 

4.15O 

0 

0.w 
0.692 

w 
%449 
O.3P 
0-a 
0.192 
0.112 
0.113 

0.000 
0.045 

3.1S0 

0 

0.6% 
0.495 

w 
0.323 
0.265 
0.181 
0.117 
0.060 
0.077 

M 
0.071 
0.044 

2.35' 3.35' 

+ 0 0 
. - 

-0.466 4.765 
-0.391 -o.w 

- - 
-o.254 -0.363 
-0.2'26 -0.316 
-o.r37 -0.217 
-O-o97 -0.163 
-o.w? -0.0-n 
-0.0x4 -o&%7 

v  s 
-0.046 -0.052 
4.022 -o&25 

- w 

AC, 

-0.9O I -1.95" 

0 0 
v  - 

-0.422 4.601 
-xu4 -0.556 

e95O -5.0° -7.00 

0 0 0 
w - - 

4.940 -1.406 -2.014 
-0.m -1.195 -1.620 

w - - 
-0.472 -0.244 I.wo 
-J.405 -0.632 -0.910 

II 

-0.201, -0.338 447-l 
-0.106 -0.196 -0.2~3 
-0.081 -0.147 -Omo 
4.a9 -0.062 -0.095 

s m - 
0.035 0.017 o.ool 
0.031 0.026 o.cG-2 

- w - 

" -250 Itlsec; R -3.211 d 

14.5° 16.55' 17.5z.O 

0 0 
w - 

-3.m -4.224 
-2.0% -3.424 

- m 
-l&18 -2.173 
-1.53a -1 .SY 
-1.027 -1.145 
-0.633 -0.761 
-0.426 -0.522 
-wQl -0.373 

. 

0 
m 

-3.992 
-3.253 

-2:o56 
-1.751 
-1.o63 
-o.n5 
-0.491 
-0.3w 

w 
-0.154 
-0.000 

m 

~ 4.143 4.165 
-0.075 -0.090 

L 
. 

d -s.os” -11.05 

0 0 
- - 

-2.5% -3.018 
-2.012 -2.415 

w B 
1.2% -1.523 

I 
-1.o65 -1.292 
4.610 -0.k~ 
4.373 -0.462 
-0.271, -0.335 
4.150 -0.195 

v  - 
-o&l0 -0.03a 
0.020 0.017 

m - 

-13.1° -lS.lO 

0 0 
- - 

-3.507 -3.976 
-2Al -3.158 

w - 
1.m -2.019 I -1.502 -1.709 
4.079 -1.007 
-0.556 -O.651 
-0.3% -0.452 
4.242 -0.292 

e - 
4.055 -o.o63 
0.015 0.012 

s B 

-16.15' 

0 
m 

-4.269 
-3.391 

M 
-2.146 
-1.616 
-1.077 
-O.-m 
-0.4488 
-0.320 

w 
4.1W 
0.003 

m 



“ln# APl4, normal BLflWde % " . 250 ttlsec. R . 3.2 x lo6 
s 

a 

UC 
+.j$ -3.75' -2.75' -1.75' -o.$ 0.3' 1.3" 2.3' 3.3' 4.3' 6.35' 10.35' 14.4' 18.P 20.45' 21.b5o 

/ I , I I I I I I 
uppap swtace 

0 0.583 0.833 0.915 0.971 l.al2 1.011 1.007 0.980 0.927 0.049 0.614 4.185 -1.387 -3.032 -La29 -4.566 
O.oq, 0.817 0.732 0.642 0.539 O.I,IS 0.285 0.11~ -o.wv -0.17~ 4.358 -0.~7 -1.713 -3.~22 -4.7~2 -4.810 3.161 
0.015 0.581 0.419 0.329 0.234 0.129 0.019 4.OVl, 4.217 4.342 4&G' 4.754 -1.386 -1.936 G.714 -3.131 -3.335 
0.030 0.342 0.199 0.120 O&l, 4.Ol.d, 4.133 4.220 4.312 4.410 4.506 4.713 -1.151 -1.535 Q.207 -2.288 -2.414 
0.050 0.193 0.41 O.CC6 4.056 4.125 4.197 4.264 4.33l, 4.4U3 4.480 4.632 4.W -1.210 -1.546 -1.725 -1.814 
0.075 o.oEl, 4.017 4.070 4.120 4.179 -o.'iY3 4.286 4.341 4.398 4&3 4.571 4.775 -l.COb -l.W -1.37l -1.06 
0.100 0.017 4.069 4.114 4.155 4.2O3 4.248 4.293 4.339 4.383 4.427 4.517 4.694 4.869 -LO@ -1.145 -1.195 
0.200 4.106 4.159 4.187 4.212 4.239 4.265 4.291 4.314 4.3&O 4.357 4.4O3 -o&6 4.577 -4.662 4.709 4.740 
0.300 4.168 4.202 4.222 4.236 4.256 4.270 4.286 4.x12 4.310 4.298 4.327 4.372 4.417 4.&V -0.527 4.5'32 
0.403 4.141 4.164 4.179 4.187 4.201 4.212 4.223 4.205 4.203 4.212 4.233 4.W 4.282 4.310 4.333 4.3bl 
0.503 4.1oB 4.125 4.135 4.142 4.131 4.126 4.135 4.142 4.148 4.152 4.165 4.180 4.189 4.26 4.222 4.23b 
0.650 - m _ s - s w - - - w - - - - - 
0.750 0.005 0 4.002 4.oce 4.006 4.005 4.006 4.co6 4.006 4.cc6 4.oog 4.011 4.014 4.028 4.048 -&c54 
0.850 0.036 0.035 0.033 0.036 0.03, 0.037 0.036 0.036 0.037 0.037 0.037 0.037 0.038 o&Q7 0.004 0.005 
o*g50- SI_ m - m - - w - m - - - - - 

0.005 4.808 4.385 4.199 4.a 0.139 0.291 0.420 0.541 0.646 0.738 0.6/a 1.010 O.g58 0.721 0.520 0.411 
0.015 4.799 4.511 4.378 4.uil 4.125 4.oo5 0.103 0.209 0.309 O.kol 0.565 0.826 0.975 1.014 0.936 0.974 
0.030 4.766 4.556 4.457 4.359 4.265 4.170 4.OVb 0.004 0.093 0.167 0.314 0.581 0.739 0.930 0.975 0.99 
lJ&yJ - - s - - m - - - - - - - - - - 
0.075 4.573 4.476 4&O 4.361 4.309 4.251 4.199 4.lW 4.088 4.035 0.066 0.270 0.460 0.626 0.700 0.732 
O.loo 4.536 4.udl 4.407 4.361 4.315 4.268 4.227 4.178 4.135 4.088 4.001 0.180 0.356 0.512 0.587 0.621 
0.200 4.392 4.350 4.327 4.316 4.293 4.267 4.W 4.216 4.191 4.156 4.108 0.013 0.141 0.266 0.32s 0.356 
0.3~0 4.323 4.294 4.283 4.268 4.284 4.269 y.256 4.238 4.220 4.182 4.167 4.O79 O.CQ4 0.126 0.178 0.204 
0.400 4.233 4.217 4.210 4.201 4.24 4.206 4.197 4.125 4.173 4.150 4.138 4.45 0.005 0.015 0.127 O.lM 
0.500 4.153 4.14 4.140 4.134 4.128 4.119 4.114 4.120 4.125 4.106 4.101 4.c55 o.oo7 0.003 0.107 0.123 
0.60 4.039 4.034 4.034 4.03o 4.030 4.@7 4.cQ5 4.u21 4).m2 4.uiu 

0.~~26 0.~~6 
4.005 

0.750 0.022 
0.042 

0.029 0.026 
o&9 0.096 0.121 

D.850 / 0.042 
o.a?g o.a?g 0.032 0.032 0.032 0.040 O&3 0.089 0.118 0.138 "d.:z. 

0.044 0.044 0.045 0.044 0.044 0.044 o.ol45 0.045 0.047 0.046 0.062 0.09 0.118 0.131 0.137 
0.950 o.oV3 o.oV3 0.031 o.oV3 o.ovo o.ovz O.oVl O.oVl 0.090 0.091 0.097 0.092 0.107 0.119 0.114 0.115 

- - - - - 



-M-(Conld)- ‘i; 

,,,,,g AW4, Lmerted attitude CP V - 25U Wseci R - 3.2 x lo6 

6.85' 4.85' 3.85" 2.85' 1.65" 1 o.as" 4.2O (1.20 l-2.2d -3.2' j -5.2' -9.25' 13.3' -17.3' -19.35 -21.35 -23.35' -2b.L' -25.h' 

: 0.005 0 4.853 0.547 

0.015 ! 4.817 
/ 0.030 4.760 

0.050 I 4.667 
0.075 / -~96 
0.100 14.535 
0.24) I-o.413 

Liz / -0.236 4*'33 

I 

::g i I 44 - 
0.30 ! 4.ool 
0.850 0.@+6 
0.950 - 

o&c5 0.9mJ 
0.015 0.601 
0.030 0.349 
0.050 j ( - 
0.075 : 0.033 
0.100 : 0.022 
0.2ou 4.090 
0.3UJ : 4.151 
OJJW 
0.500 
0.650 
0.750 
0.850 
0.950 

0.813 0.902 0.962 1.00~ 1.011 l.ooa 0.988 0.930 0.863 
4.427' -o.a43 4.080 0.083 0.237 0.379, w89 o.-. 0.m 
4.pl$'4.Jgo 4.2p 4.146 4.o23 o&93 0.187 o.EJ3, o.3aE 
4.5461 -o&,6 4.3S'4.262 4.168 1-0.075s O&X o.Oa9' 0.169 
4.512 4.438.4.371 19.297 4.225 ~-J~151'-O&91 -%.oP' 0.045 
-0AA 4* 4.33 i-0.315 4.256 .-0.198;4.149 -0&9d-Od%O 
4J&@,-o.l$03' 4.342 ~-0.317.4.269 -0.222 4.175 '4.131r'4.089 
4.3-n ~.354'4.333p.)07:4.zeo i-Q.253 -o.Pg j--a -0.175 
-0.yl7 4.295954.312/4.Z95 -0.2% !4.265 4.252 4.23554.217 
-o..pJ,4.2l2 4.204+,4.233 4.po14210 4.199 j-o.190 -al76 
-0.160 i -o.oa,: -0.149 / -0.11,~ 4.133 .-0.1x' -0.148 >*.146! 4.135 

0.~66 0.6771 0.585, 0.469 , 0.336 O&7 O&IIII 4.133 4.318 
0.4~ 0.3%' 0.251 I 0.144 / 0.033 4.038 4.198 :4.331 4.h63 
0.193 1 0.113/ 0.037, 4.050 i-o.141 !4&?35 -0.521 I-o&2 -0.520 

- - -,a 
I- - -I- - 

4.016 i-0.m -0.,20! -2.1% i4.233 j-O.283 4.3&O i-o.398 / -O&53 
4.07l~-o.l18 4.l62/4.206;4.255/4.303 s.)44/4.39+0Jsa5 
4.1&2,4.176 4G-+m4.230 /4.257/4.2& 4.305 i4.3m20 4.so 
-o.lnl-o.leg 4.zg/-o.a47.4.264 4.28~+.283~-0.276f4.290 
4.145 -3.155 4.lD' 4.191 '-o.a32 -0.214 :4.19a 4.207 / -0.2l2 
4.102 ~4.108 4.119 / -0.113 /4.119 -o.laq '4.133 ,'o.lJB 1 4.140 

' I 4.017 i4&2 4.023 i 4.027 14.028 I4.030 4.033 i-O.035 4.034 
0.0X I 0.03 0.029 , 0.029 1 0.0% 0.025 o.oa / 0.023 I 0.024 
o.ci,g ' 0.046 o.cd,l,' O.&l, 043, O&2 0.043 : O.&P O.W.2 
O.lol o.,oQ o.cga~ 0.099 0.0% 0.096 0.036 0.095 j 0.036 

0.633 4.194j -1.514, -3.342 
0.656 1.0081 0.9n 0.774 
0.5% 0.816 0.367: 1.O12 
0.320 0.581 0.7a3 1 0.922 
O.lb< o&5 0.607; 0.039 
0.0671 0.269 0~,55* 0.618 
0.001 O.lB 0.3448 WC4 

4.118 o.wl 0.109: 0.248 
-o.li6.-o.o9o/ 0.004' 0.104 
4.149 I 4.08a -0.ol9 0.060 
4.116i-o.O7, -LO@ 'WUt 

m ' m 
0.001 I- - 0.023 0.031 0.066 
0.032 : WY@, 0.058 o.w5 

B -,- - 

-4.148 : -5.6% -7.033; -7.608 
0.94 b 0.m 0.038 I a014 
0.997 j 0.955 o.aa4~ 0.846 
0.%7! 0.998 1.011 i 1.011 

o.no/ 0.737 
0.4)4, 0.463 
0.253, 0.35 
0.1%; 0.n9 
0.15ai 0.180 

s 1 - 
0.136 0.151 
0.12t. 0.135 
- w 

-5.754 
4.lk 

0.799 
1.40 
0.971 
0.866 
0.763 
0.489 
0.318 
0.239 
0.1% 

w 
0.157 
0.1% 

e 

4.~,-l.na +.1oc;a.5i4~-4.939 -5.148'-5.9ujuw 
4.~5'-,.3a8'-1.%0 ~k.841 !-).a43 
-o.& -I.&x& -1.605 i-e.137 i-2.374 

-3.638 
-2.6oa 

w : - 
i- - i - m 

4.552! 4.7a5'1.ol4 -1.257 '-1.376 
4.5,7 j 4.69814.ai6 -1.062 !I.149 

-1.451 -1.617 -1.6% 
I 

4.3a2'4AB:4.561 -Glh7'u03 
-1.215 -1.333 -1.365 

4.316 '4.3~:4.1,16 4J& '-0.485 
-ai= / 4.773 4.795 
-J.510 I 4.531 -0.533 

~.227'4.260,4.282 4.312 -0.328 4.3Yl 4.363 -0.366 
-0.148 4.167~4.180 -O.m, -0.215 
4.038 4.047 I-0.054 -o.on -0.090 ! 

4.233 -0.249 -0.255 

0.023 o.or4 : 0.007 4.016 4.03~ 
4.107 4.127 -0.131 
-o&5 -O.C@I -0.068 

o.ci&, I 0.037 4.019 4.o22 
0.096 O&94 i 0.1X5 O.OP , 0.061, MS2 / O-039 [ 0.035, 
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Wing AF'l5. Inverted afLIWde CP " = 250 wsec; R = 3.2 x 18 

6.5' 4.50 1 3.59 2.50 1.5" 0.5" 4.!? -1.50 -2.50 -3.5O -5.5O -7.55' -9.55' -13.55'(-17.55+21.55 -25.6' ~9.6' I-3o.g' 

0 0.785 0.872 

0.005 4.444 4.185 
0.015 4.501 4.313 
0.072 4.507 4.369 
0.050 4.454 4.3% 
0.075 4.405 4.335 
0.100 4.370 4.313 
0.200 4.279 4.258 
0.300 4.219 4.211 
0.400 4.147 4.162 
0.500 4034 -WI99 
0.650 m w 

0.79 0.014 0.010 
0.092 0.048 0.039 

0.950 - m 

0.005 
0.015 
o.ow 
0.050 
0.075 
0.100 
0.200 
0.300 
0.4W 

0.500 
0.650 
0.750 
0.85O 

0.950 

0.792 0.626 

0.308 
0.093 

w 

4.014 
4.103 
4.148 
4.13 

4.lW 
4.103 
4.023 

O&21 
0.029 

0.075 

Upper SJrrace 

O.%l 0.992 1.008 1.010 1.009 O-997 0.97l 0.933 0.810 
4.c63 0.052 0.169 o.* 0.Y7 0.456 0.541 0.617 0.751 
4.230 4.145 4.055 Q&2& 0.102 0.1% o.ul9 0.319 O&E 

2;;" . 7 4.251 4.272 4.222 4.1& 4.178 4.123 -a&63 4.13o 4.O@ 4.028 4.cwro o.O5b 0.110 0.005 o.220 0.034 
4.308 4.273 4.237 4.203 4.163 4.137 4'39 4.63 0.007 
4.293 4.266 4.23fJ 4.211 4.lah 4.159 4.123 4.100 4.a 
4,.&g 4.239 4.226 4.2l3 4.200 4.188 4.172 4.156 4.123 
4.209 4.198 4.200 4.193 4.187 4.182 4.173 4.164 4.143 
4.146 4.147 4.147 4.145 4.lw1 4.145 4.140 4.1341 4.122 
4.og8 4.101 4.lQ2 4.103 4.104 4.109 4.105 4.104 4.w 

_ m - - m - - - - 
0.011 0.008 0.005 O.Wl 4.002 4.007 4.008 4.W8 4.008 
o.wl o&2 0.037 0.035 0.030 0.025 o.o23 0.022 0.020 

- w - - - - - - - 

0.595 0.516 0.42U 

0.261 O.ls¶ 0.108 
0.051 4.007 -0.072 

- - - 

4.u95 4.130 4.m 
4.129 4.157 4.18'7 
4.163 4.177 -0.193 
4.189 4.197 4.206 
4.145 4.19 4.t55 
4.106 4.097 4.o83 
4.015 4.017 4.47 

0.026 0.026 0.023 

0.329 0.224 0.115 
0.0.x 4.050 4.132 

4.13o 4.193 4.257 
- - w 

4.200 4.2% 4.272 
4.214 4.241 4.269 
4.206 4.219 4.232 

4.211 42l9 4.232 
4.15a 4.160 4.1115 
-o.oa$ 4.m7 4.091 
4.015 4.013 4.013 

o&27 0.028 0.028 
0.035 0.037 0.037 
o.olul o&s7 0.087 

4.w 
4.2l8 

-0.319 
w 

4.301 
4.289 
4.235 

4.199 

4.145 
4.o%8 
4.oog 

0.030 
0.038 
0.088 

0.621 0.336 
0.662 0.937 
0.569 0.667 
0.329 oJl23 
0.183 0.264 
0.082 0.149 
0.020 o.oi3 

-3.086 4.049 I a117 4.033 
-0.104 4.085 
0.086 4.075 

- w 

9.003 0.004 
0.02l 0.025 

w - 

4.120 4.385 4.691 
4.3o3 4&Q 4.68( 

4.381 4.51) 4.651 
- - - 

4.32¶ 4.397 4J& 
4.313 4.363 4.405 
4.243 4.261 4.275 

4.200 4.206 4.21: 

4.lU 4.lU 4.1w 
4.o85 4.o83 4.o95 
4.008 4.006 4.005 

0.033 0.032 0.031 
O&2 0.039 0.03; 
0.089 0.085 o.o& 

4.9es 
4.877 

4.m 

4i517 
4.447 

4.293 

4.217 
4.w 
4.c8o 
4.007 

0.027 
0.032 
O.ti 

4.315 
1.010 
0.839 
0.606 

O&31 
0.293 
0.205 
0.037 

4.036 
4.038 
4.034 

M 

0.026 

o.ob3 

-1.235 
0.988 
0.950 
0.755 
0.613 
0.429 
0.327 
0.128 
0.028 
0.018 

0.43 
w 

o.o57 
0.065 

m 

-1-m -2.454 -3.439 +.117 -l&.5* -4.799 
I.302 -1.601 -2.133 -2.648 -3.94 -3.151 
-1.064 1.239 -1.595 -1&l -2.067 -2.oe6 

- s w - - - 

4.642 4.760 4.866 4.965 -1.033 -l.ua 
4.540 4.623 4.694 4.760 4.813 4.836 
4.323 4.354 4.376 4Jbm -o&55 4.m 

4.228 4.il,6 4.265 4.339 4.352 4.368 
4.lllli 4.166 4.194 4.242 4.299 4.317 
4.o8a 4.117 4.155 4.211 4.263 4.298 
4&a 4.a 4.109 4.17l 4.252 4.276 

0.005 4.032 4.070 4.127 4.198 4.2X1 
0.014 -o&l9 4.048 4.081 4.130 4.141 
0.058 o.uz? 0.001 4.m 4.0% 4.037 



uc 6.9 4.5' 3.5' !,2.5' 1.5' 

I I I 
0 

0.005 
0.015 
0.030 
0.050 
0.075 
0.100 
0.200 
0.300 
OJIW 
O&Q 
0.650 
0.7w 
0.850 
0.950 

0 0 ,o O I.236 0.811 , 0.658 ! lo 0.464 0.251 
0.962 

/ O.p8 
0.621' 0.491 / 0.2x 0.163 
0.462' 0.365 0.112 

I_ 
0.417 

j m - 
j 0.W 

- 

/ 
0.261 j 0.2l3 1 0.143 

- 
0.069 

0.331 0.210, 0.164 / 0.109 0.051 
' 0.167 0.110~ o&6 0.062 0.033 
1 0.065 0.035 : 0.020 
I 0.024 0.019 1 O.ool 

, 0.001 -0.006 
-o.uJa 

0.005 j -o.oal 4ma 
m ; - 

pco3 
o.ocul O.ol9 

,- 
' 

j- - 
0.019 0.011 0.015 0.018 0.020 

-0.ooa -0.010 -o.aB -0.009 -o.ocq 
m - - - - 

T- 

. .o.i 0.80 I.80 

0 0 0 
o&l7 4.178 -0.394 
0.045 4.111 -0.263 
o.oso Q.c6a -o&Q3 

- - - 
0.027 -LUG? -0.116 I 0.027 -0.m7 -0.087 
0.009 -o.ma -0.041 
0.032 O&9 0.005 
o&Q3 O&7 0.013 
Q&a -0.ol5 -o.Wl 

- - * 
Q.021 4.017 4.011 
o.ooa o.ol2 0.017 
m - - 

T 

*c, 

kcp 

Q.50 ! -3.5o 

0 lo 
4.542 '-0.637 
4.467 4.622 
-o.Jb / 4.491 

m I - 
-0.202 !-x266 
4.160 I-O.213 
-0.063 l-o.oa7 
4.026 ' -0.036 
-o&c5 4.010 

0.017 O.ol9 
w - 

0.0% 0.m 
o.ol5 0.020~ 0.019 
- - m 

V - 250 Wsr; R 03.2 x 1 06 

c - 

7.85O 9.85O 13.a5O 17.'350 21.85' 23.9' 25.9' 
, 

0 
-1.559 -Al&o Aa 

0 0 0 0 
-3.599 -4.m -4.6¶2 -4.682 

1.225 -1.535 -2.a49 -2.593 -3.091 -3.277 -3.517 
9.932 -I.I~& -1.582 Q&G6 :-2.403 -2.565 Q.Pl 

- - - T - . 3 
-0.529 -0.638 -0.915 -1.172 '-1.410 -1.523 -1.630 
-0.411 -o.s2J -A737 -O.944r 
9.208 4.266 -0.324 -0Jl99 ;a 
4.087 ro.118 4.194 -0.286 ;, 

I 

-7.5501 9.55O 

0 0 

-1.552 1.926 
-1.255 -1.!944 
4.980 -1.203 

- w 
-o.slLs 4.666 
-0.429 4.526 
4.193 -%a4 
-o&95 4.124 
-0.040 
-0.cc9 1 

4.05a 
-0.005 

w - 
0.034' o.cQ3 
0~6' 0.007 

- ' s 

Y.25OfU.wc;R.3.2~1~ 

I 
-21.55" -25.S" -29.6' -30.9' 

-3.139 -3.651 -3.995 -4.062 
-2.468 -2.829 -3.op -3.o% 

m - - - 
-1.425 -1.644 -1.813 -1.832 
-1.143 -1.3228 -1.4487, -1.541 
-0.603 -0.737 4.aa61-o.951 
4.36s -0.534 -0.642: -o&35 
-0.280 4.399 -0.533; -0.5ia 
-0.227 -0.353 -0.500' -0.538 

L m - I - 
-0.168 +I.279 -oAll/ -o&, 
4.142 4.220 

m - 
":"l\ -0.3949 

* - 
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Wina; AP/l 

Table 7 

LOCAL FORCE AND MOMENT COFZ'FICIJWPS FROM INTEGRATED 
PRESSURE MEASUREMENTS 

V = 125 ft/sec. R = 1.6 x IO6 

a cN cT C L 52 cm 

Normal attitude 

: ;.;a' -0.321 -0.Oi59 '-0.321 0.0105 -0.010 
* -0.179 -0.0059 

IFj*:;; 0:011 
0.0083 -0.002 

- 1.1 0 -0.082 -0.col2 0.0008 -o.ca 
00 

2::z" 1.1: 

0.011 o.ooi4 0.04Il3 -0.005 
0.094 -0.0015 0.094 -0.0003 -0.005 

0.323 O.i65 -0.0154 -0.ca.2 0.165 0.323 0.0070 0.0011 -0.002 0.002 

lo:y" ;*;o 
0.461 -0.03&7 0.462 0.0150 0.006 

13.0° 

0.643 0.797 -0.0979 -0.0621 0.802 0.645 0.0320 0.0495 0.010 0.003 

0.920 -0.1431 0.929 0.0621 0.0i6 
13.25 0.929 -0.1~1 0.0608 0.013 

15.9 15.00, 
0.717 0.0271 

xi; 

01579 
0.2074 -0.089 

0.611 0.0374 0.1994 

Inverted attitude 

4.7O 
2.5' 

0.35O i.45O 

0.196 0.349 -0.0052 -0.0467 0.349 0.196 
0.0098 -0.002 
0.0022 -0.005 

0.116 
-0.oco3 0.0034 

0.ii6 O.WlY -0.008 
-0.006 

- 0.75O 
0.023 0.023 0.0003 

- 1.85' 
-0.060 ' -0.0011 -0.060 0.0002 -0.009 
-0.149 -o.wy+ a.149 0.0024 -0.039 

- 4.0° -0.298 -0.0158 -0.298 0.007i -0.014 
- 6.20 
- 8.4' 

-0.463 -0.0360 -0.463 0.0171 -0.013 
-0.630 -0.0645 -0.633 0.0321 -0.012 

-iO.55O 
-11.65' 

-0.793 -0.0972 -0.797 0.0550 a.014 

-12.75' 
-0.871 -0.1203 -0.877 0.0635 -0.016 
-0.942 

2:::: 0.0244 

-0.951 0.0717 -0.020 
-13.4O 
-14.5O -0.983 -0.715 

. -0.994 0.0749 -0.019 

-14.85' 

-0.685 0.2068 -0.086 
-0.576 0.0370 -0.545 0.1914 -0.073 
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Wing AP/2 

Table 8 

LOCAL FORCE AND MOMENT COEFFICIENTS FROM INTEGRATEXJ 

PRESSURE IdRAsuREmTs 

V = 125 f-t/sea, R = 1.6 x ,Q6 

Normal attitude 

- 4.1° 
- 2.05' 

-0.250 -0.0109 ~0.250 0.0086 -0.012 

- 0.05O 
-0.125 -0.0048 -0.125 0.0004 -0.005 

2.15' 
0.005 0.0001 0.005 0 -0.005 
0.133 -0.0031 0.133 0.001 I 0 

4.00 
6.05° 

0.240 -0.0129 0.240 0.0024 0.007 

10.25: 8.15' 

0.362 -0.0243 Oi363 0.0119 0.007 

0.491 0.603 -0.0528 -0.0375 
0.492 0.0296 0.012 
0.603 0.0516 0.015 

12.3;: 0.740 -0.0785 0.740 0.0768 0.019 
14.4, O.&d+ -0.1134 0.845 0.0949 0.019 

16.5' 15.1 
17.65' 

0.876 0.701 -0.1229 0.0293 0.665 0.878 
0.1046 0.020 
0.2231 -0.090 

0.654 0.0404 0.636 0.2327 -0.092 

Inverted attitude 

4.55O 

0.32 2.45; 

0.277 -0.0121 0.277 0.0082 0.001 
0.149 -0.cQl7 0.149 0.0037 -0.005 
0.022 0.0022 0.022 0.0022 -0.008 

- 1.7 
- 3.8' 

-0.106 -0.0034 -0.106 am5 -0.010 

- 5.9O 
-0.226 -0.0132 -0.226 , 0.0032 -0.ol7 

- 8.0' 
-0.355 -0.0262 -0.356 0.0126 -0.019 

-10.Q5° 
-0.485 -0.0417 -0.486 0.0290 -0.020 

-12.15' 
-0.606 -0.0564 -0.606 o.ofAo -0.021 
-0.732 -0.0753 a.731 0.0849 -0.019 

-14.200 -0.840 -0.1061 -0.860 0.1120 -0.025 
-15.2 2 -0.896 -o.i269 -0.897 o.ii89 -0.027 
-16.1 
-17.45O 

-0.678 0.0315 -0.641 0.2223 0.084 
-0.615 0.0399 -0.573 0.2258 0.091 
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2 Table 

LOCAL FORCE AND MOMmT COEFFICIENTS FROM INTEGRATED 

F'RESSURJ2 MEW~REMENTS 

v = 125 t-t/sac. R = 1.6 x IO6 

a cN cT cL cD cm 

Normal attitude 
: ;.;a0 -0.2% --",.ol~ -0.234 0.0104 -0.025 

. 217' 
-0.151 

-0:ca.a ,"::z; 
0.0033 -0.017 

1.7O 
-0.109 0.0019 -0.015 

0.65' 
-0.070 -0.0037 -0.070 0 -0.013 

0.35O 
-0.035 -O.oQlO -0.035 -0.0001 -0.009 

1.35; 
-0.009 -0.0009 -0.009 -o.m% -0.01 I 
0.057 -O.col I 0.057 -0.0005 -0.005 

E" 2.3; 
0.100 -0.0022 0.100 0~x06 0.002 

6.45: 

0.139 0.177 -0.0042 -0.0065 0.477 0.139 0.0021 0.0046 0.010 0.006 

0.269 -0.0453 0.270 0.0112 0.019 
8.42 0.338 -0.0262 0.339 0.0190 0.018 

12.5 1O.5o 
0.437 -0.0396 0.438 0.0344 0.024. 

14.55; 
0.523 -0.0570 0.524 0.0503 0.030 

00.614 -0.0773 0.615 0.0708 0.033 

18.6 16.52 
0.701 -0.103f 0.703 0.0992 - 
0.773 -0.13l7 0.776 0.1l08 - 

Inverted attitude 

7.35O 
5.35O 

0.299 -0.0144 0.299 0.0199 0.007 
0.223 -0.0062 0.223 0.0115 0.002 

4.30 
3.3O 

0.171 -0.0023 0.171 0.0082 0 

1.8' 2.3' 

0.135 -0.0016 o.i35 0.0043 -0.003 
0.0011 

0.25' 
0.095 0.047 0.095 

-0.007 
0.0010 0m35 0.0014 -0.007 

. 0.75O 
0.010 0.0019 0.047 0.010 0.0018 -0.009 

l.75O 
-0.028 -0.0008 -0.028 0 -0.013 

2.75' 
-0.070 -0.0018 -0.070 0.0014 -0.018 
-0.105 -0.0039 -0.105 0.0027 -0.018 

4.8' 
6.85' 

-0.184 -0.0114 -0.184 0.0066 -0.025 

8.85O 
-0.275 -0.0208 -0.275 0.0160 -0.030 
-0.378 -0.0351 -0.379 0.0289 -0.030 
-0.453 -0.05li -0.454 0.0417 -0.035 
-0.553 -0.0722 -0.5% 0.0610 -0.038 
-0.640 -0.0926 -0.641 0.0846 -0.043 
-0,726 -0.1196 -0:730 o.iO76 -0.047 
-0.776 -0.f376 -0.779 O.if97 -0.046 
-0.792 -0.1426 -0.795 0.1242 -0.065 

\ 
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Table 2 (C&d) 

LOCAL FORCE AND MOMENT COEFFICIE3l'S FROM IM'EGRATEB 
PRESSURE MEUURJWENTS 

v = 250 Pt/sec, R = 3.2 x id WhR AP/3 

L 

a cN cT cL cD cza 

Normal attitude 
1 ;.;z" -0.144 -0.0045 -0.144 0.0067 -0.017 

- 117O 
-0.101 -0.0030 -0.101 0.0031 -0.014 

- 0.7O 
-0.062 -0.0019 -0.062 0.0007 -0.012 

0.3O 
-0.025 -0.0011 -0.025 -0.oco5 -0.007 

1.3O 
0.014 -0.cQl2 0.014 -0,0013 -0.005 

2.33’ 
0.053 -0.0011 0.053 -0.0005 -0.006 

4.32 3.35,” 

0.094 -0.0033 0.094 -0.0006 0.002 
o.i43 -0.0054 0.143 o.an 2 0.004 
0.186 -0.0085 0.186 0.0035 0.005 

1o.45o ii0 

0.273 -0.0160 0.273 0.0112 0.012 

0.357 0.435 -0.0270 -0.0409 "0-z 
0.0212 

01522 
0.0334 0.015 0.014 

12.50, 0.521 -0.0591 0.0486 0.017 

16.55’ 14.5 
0.612 -0.0816 0.614 0.0669 

17.55O 
0.692 -0.1049 0.694 0.0879 0.023 0.023 
0.720 -0.1178 0.723 0.0959 0.023 

Inverted attitude 

4.15O 5.15O 0.216 -0.0092 -0.0045 0.216 

3.15O 

0.172 0.4 72 0.0077 0.0059 -0.002 0.003 

0.125 -0.0025 0.125 0.0028 -0.004 
2.10, 0.09j -0.0011 0.091 0.0011 -0.005 
1 
O.1° .I 

- 0.9O 
0.042 0.003 -0.0006 0.0015 0.042 0.003 -0.cm4 0.0015 -0.009 -0.011 

- 1.95O 
-0.032 0.0002 -0.032 0.0011 -0.013 

- 2.95’ 
-0.076 -0.0010 -0.076 0.0025 -0.oi8 
-0.119 -0.0023 -O.?i9 0.0053 -0.019 

- 5.00” -0.206 -0.0087 -0.206 0.0j18 -0.024 
- 7.0 
- 9.05O 

-0.293 -0.0192 -0.293 0.0202 -0.028 

-11.05O 
-0.377 -0.0310 -0.377 0.0332 -0.029 
-0.464 -0.0455 -0.464 Cl.0501 -0.035 

-13.10 
-i5.1O 

-0.%9 -0.0627 -0.548 0.0700 -0.041 

-16.15’ 
-0.632 -0.0859 -0.631 0.0897 -0.042 
-0.677 -0.1064 -0.679 0.0943 -0.041 
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Table 10 

LOCAL FORCE AND MOMENT COEFFICIENTS FROM INTEGRATED 

PRESSURE MEIlsuREMENTs 

v = 125 t=t/sec. R = 1.6 x 10 6 . 

a cN cT cL cD C m 

Normal attitude 
- 5.75O 
- 3.75O 

-0.475 -0.0113 -0.175 0.0082 -0.025 

- 2.75: 
-0.119 -0.0057 -0.119 0.0034 -0.01tZ 
-0.085 -0.0027 -0.085 0.0023 -0.045 

: ;*g -0.054 -0.cQo3 -0.0% 0.0019 -0.012 
0:3O 

1.3O 

-0.022 0.009 O&5 -0.022 0.009 0.0005 O.ooO4 -0.005 -0.009 

3 2.3; 

0.054 o.ccO2 0.054 O.OCO8 0 
0.076 -0.0010 0.076 0.0013 0 

10.35O 6.35O 

o.ioi 0.137 -0.0029 -0.0048 0.437 0.101 0.0019 O.catl 0.005 0.007 
0.198 
0.336 -0.0282 -0.0098 0.198 0.336 

0.0101 
0.0292 0.014 0.023 

i4*40 
18.45' 
20.45' 

:*i:: . -0.0530 -0.0885 0.628 0.477 0.0623 0.1091 0.025 0.03u 

20.85' 
0.740 -0.4085 0.705 0.1390 0.034 

21.05O 
0.701 -o.ii* 0.697 -0.020 
0.661 -0.0039 0.621 0.4362 0.2273 -0.028 

Inverted attitude 
6.95' 
4.95O 

0.214 -0.0121 0.214 o.oii7 0.013 

3.95O 
0.151 -0.0065 0.151 0.0049 0.009 

1.95O 2.95' 
0.121 -0.0039 0.121 0.0033 0.005 
0.062 0.090 -0.0018 0.090 0.0018 -0.0006 0.062 0.0009 -0.001 0.003 

0.9," 0.032 -0.0008 0.032 -0.0007 -0.004 
- 0.1 
- l.iO 

-0.008 -0.0010 -0.008 -0.0009 -0.008 

- 2.1° 
-0.034 -0.0006 -0.034 0.0004 -0.01 I 

- 3.1° 
-0.068 -0.0021 -0.068 0.0012 -0.015 

- 5.15O 
-0.099 -0.0044 -0.099 0.0021 -0.017 

- 9.15O 
-0.167 -0.0093 -0.167 0.0074 -0.022 
-0.297 -0.0259 -0.297 0.0248 -0.033 

-13.2' 
-17.25' I:*;;; . 

-0.0538 -0.455 0.0563 -0.042 

-19.25' 
-0.0894 -0.60f 0.0993 -0.049 

-21.25' 
-0.682 -0.1123 -0.680 0.1260 -0.051 

-21.55O 
-0.758 -0.1339 -0.753 0.15e.o -0.052 
-0.771 -0.1328 -0.764 0.4642 -o.o!3b 

I 

I- 



Table 10 (Contd) 

LOCAL FORCE AND MO!5NT COEFFICIENTS FROM INTEGRATED 
FmsslJTfE MEAsms 

v = 250 ft/se0. B = 3.2 x 406 

Q 
CN 

I 
cT cL cD 50 

Normal attitude 
- 5.75O 
- 3.75O 
- 2.75' 
- 1.75O 
- 0.75O 

0.3: 
1.3 
2.3' 

0 

Z” 

6.35' 
10.35O 
14.40 

18.4" 
20.45' 
21.45O 

6.85O 
4.85' 
3.85' 
2.85' 
1.85' 
0.85' 

- 0.20 
- 1.2O 
- 2.2O 
- 3.2' 
- 5.2' 
- 9.25' 
-13.3" 
-17.J0 
-19.35O 
-21.35O 
-23.35' 
-24.4: 
-25.4 

-0.180 -0.0108 -0.180 
-0.115 -0.004.8 -0.115 
-0.081 -0.0025 -0.081 
-0.048 -0.0020 -0.048 
-0.024 0 -0.024 

0.006 -0.cm6 0.006 
0.039 -0.0009 0.039 
0.069 -0.0016 0.069 
0.098 -0.0032 0.098 
0.132 -0.0047 0.132 
0.494 -0.01oi 0.494 
0.333 -0.0265 0.333 
0.472 -0.0529 0.471 
0.601 -0.0897 0.599 
0.707 -0.io84 0.702 
0.736 -0.ii81 0.730 

Inverted attitude 
0.213 -0.0114 
0.147 -0.0058 
0.102 -0.0038 
0.083 -0.0020 
0.052 -0.cco5 
0.020 0 

-0.013 -0.0003 
-0.036 0 
-0.065 -0.0023 
-0.097 -0.0037 
-0.165 -0.0092 
-0.313 -0.0278 
-0.456 -0.0543 
-0.598 -0.0843 
-0.668 -0.1015 
-0.741 -0.1183 
-0.823 -0.1486 
-0.851 -0.1600 
-0.895 -0.1480 

0.213 
0.447 
0.102 
0.083 
0.052 
0.020 

-0.013 -0.036 
-0.065 
-0.097 
-0.165 
a.313 
-0.456 
-0.595 
-0.663 

:-z 
-0:839 
-0.870 

O.CO93 
0.0038 
0.0022 
O.OXll 
0.0005 

-0.wo6 
-0.0003 
-0.0005 
0.0015 

::icg 
0.0306 
0.0615 
0.0918 
0.4386 
0.1522 

-0.021 
-0.016 
-0.014 
-0.014 
-0.008 
-0.004 
-o.wi 
0.002 
0.007 
0.008 
o.oi4 
0.024 
0.039 
0.032 
0.027 
0.024 

0.0122 0.014 
0.0052 0.009 
0.0021 0.011 
0.0014 0.005 
O.WC6 -0.001 
o.owi -0.003 

-0.ooo1 -0.007 
0.001 I -0.01 I 
0.0009 -0.oj4 
0.0026 -0.017 
0.0075 -0.023 
0.0259 -0.032 
0.0565 -0.040 
0.1033 -0.040 
0.1318 -0.036 
0.1666 -0.032 
0.1979 -0.029 
0.2137 -0.024 
0.2584 -0.026 

+ 
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Table 11 

LOCAL FORCE AND MOMENT COEFFICIENTS FROM INTEGRATED 

PRESSURE !tfEAsuREMENTs 

v = 125 ft/sea. R = 1.6 x ia6 Winu AP/5 

a cN cT 'L * 'D crd 

Normal attitude 
- 5*0"0 -0.095 -0.0038 *-0.095 0.0068 -0.020 
I :-$ -0.064 0.0002 -0.064 0.0051 -0.015 

- 1:8' 
-0.041 o.m5 -0.041 0.0024 a.015 

- 0.8' 
-0.025 0.0018 -0.025 0.0028 -0.009 

0.2O 
-0.011 0.0029 -0.011 0.0031 -0.007 

1.2: 
-0.002 0.0024 -0.002 0.0024 -0.003 

0.018 0.0020 0.018 0.0022 0.002 

412' ;*;0 
0.035 O.oQ18 0.035 0.0028 0.006 

6.2' 

0.049 0.062 0.0010 o.m3 0.049 0.062 0.0032 0.0042 O.Ol3 0.010 

10.2O 8.2O 

0.100 -0.0026 0.100 0.0072 0.016 

0.141 o.i78 -0.0063 -0.0101 
0.141 

14.2' 
0.177 0.0125 0.0198 

0.020 
0.022 

22.25' 18.25' 

0.280 -0.0224 0.277 0.0442 0.019 

24.25' 
0.388 0.523 -0.0355 -0.0549 0.506 0.381 

0.0838 0.009 
0.1420 -0.002 

0.591 0.631 
-0.0672 

0.566 0.605 0.1751 O.iY45 
-0.012 

25.25' 
25.55' 

-0.0757 -0.018 
0.643 -0.0765 0.615 0.2019 -0.019 

26.25' 0.604 -0.0172 0.552 0.2460 -0.028 

Inverted attitude 
7.0: 0.109 -0.0040 0.109 0.0083 o.oi6 
;*"00 

3:o" 

0.076 0.061 o.ooo3 0.0012 0.076 0.061 0.0062 O.m48 0.007 0.011 

2.0° 
0.048 0.0010 0.048 0.0030 0.003 

l.OO 
0.031 0.0024 0.031 0.0032 0 
o.oi5 0.0028 0.015 0.0029 -0.002 

00 
- l.OO 

-0.001 0.0027 -0.001 0.0027 -0.006 

- 2.0° 
-0.0+6 o.ool5 -0.016 0.0020 -0.010 

- 3.0° 
-0.033 o.ooo5 -0.033 0.0020 -0.013 

- 5.0° 
-0.050 -0.0010 -0.050 0.0022 -0.016 

- 7.0° 
-0.080 -0.0024 -0.080 0.0054 -0.019 
-0.119 -0.0060 -0.119 0.0098 -0.026 

- 9.0° 

-17.05O -13.0° 

-0.159 -0.0097 -0.158 0.0170 -0.039 

-0.030 -0.026 
-21.05O 

-0.259 -0.362 -0.0225 -0.0370 -0.356 -0.257 0.0391 0.0745 

-23.05' 
-0.481 -0.469 0.1222 -0.013 

-25.05' 
-0.556 -0.0740 -0.0595 -0.539 0.4552 -0.008 
-0.626 -0.0819 -0.600 O.iY73 -0.001 

-27.05' -0.699 -0.0945 -0.663 
-0.09eo -0.695 2 $2 

0.009 
0.016 

-0.oi43 -0.574 0:3103 o.oi5 



AP& wing 

Table Ii (Contd) 

LOCAL FORCE AND MOMENT COEFFICIENTS FROM INTEGRATED 
FREWJRE t4?&wREMENTS 

v = 250 ft/aec, R = 3.2 x 10~ 

a cN cT cL cD C m 

NornaPattitude 
- 6.2' 
- 4.2O 

-0.101 -0.0027 -0.101 0.0085 0.020 

- 3.2' 
-0.065 0.0002 -0.065 0.0051 -0.015 

- 2.2O 
-0.050 0.0010 -o.ofLl 0.0039 -0.012 

- 1.2O 
-0.032 0.0017 -0.032 0.0030 -0.009 

- 0.2O 
-0.019 0.0020 -0.019 0.0024 -0.006 

0.8' 
-0.005 0.0025 -0.005 0.0025 0 

1.8' 
0.012 0.0022 0.012 0.0023 0.002 

3.8: 2.8' 
0.027 0.0023 0.027 0.0031 0.006 
0.042 0.059 0.0010 o.ow4 0.059 0.042 0.0029 0.0042 0.013 0.010 

75::50 

13.85' 9.85' 

0.100 0.139 -0.0029 -0.0062 0.139 O.lco 0.0070 0.0125 o.olv o.ol5 

17.850, 
0.189 0.280 -0.0221 -0.0109 0.188 0.277 0.0209 0.0448 0.020 0.020 
0.395 -0.0391 0.388 0.0829 0.012 

23.9 21.82 
0.525 -0.0582 0.509 0.1401 -0.002 

25.9' 
0.585 -0.0689 0.563 0.1724 -0.014 
0.657 -0.0790 0.627 0.2141 -0.026 

Inverted attitude 
6.5' 
4.5O 

0.111 

3.5O 
0.069 -0.0041 -0.0013 0.111 0.069 0.0040 0.0082 0.01 0.016 I 

2.5' 
0.053 0 0.053 0.0031 o.cQv 

0.5O 1.5O 
0.037 0.0019 0.037 0.0034 0.005 
0.022 0.0021 

- 0.5O 

0.006 0.0020 0.006 0.022 0.0020 0.0026 -0.002 0.001 

- 1.5O 
-0.010 0.0025 -0.010 0.0026 -0.005 

- 2.5’ 
-0.021 0.0018 -0.021 -0.009 

- 3.5O 
-0.036 o.om9 -0.036 

:*z 
-0.012 

- 5.5O 
-0.052 O.Oml -0.052 0:ccm -0.0(6 

- 7.55O 
-0.088 -0.0024 -0.088 0.0064 -0.019 

- 9.55O 
-0.131 -0.0059 -0.131 0.0147 -0.024 

-13.55O 
-0.168 -0.0095 -0.467 0.0187 -0.027 

-21.55O -17.55O 

-0.265 -0.0226 -0.263 0.0408 -0.028 

-0.371 -0.490 -0.0573 -0.0383 -0.365 -0.476 0.0764 0.1280 -0.021 -0.020 
-25.60 
-29.6' 

-0.625 -0.0778 -0.597 0.2013 0.001 

-3c~8~ 
-0.755 -0.0989 -0.705 0.2887 0.025 
-0.795 -0.lw4 -0.733 0.3228 0.031 
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Table 12 

BALANCE MEASmMENTS OF LIFT. DRAGAND 
PITCHING MOMENT 

v = 125 ft/seo: B = 1.6 x 18 = 250 ft/seo: R = 3.2 x IO6 

a C m 

- 4.3O '0.263 0.0124 -0.0045 

- 3.2' 0.199 0.0092 -0.0033 

- 2.15O 0.131 0.0070 -0.0023 

- 1.05O ,0.067 0.0058 -0.0013 

0 0 0.0054 0 

1.05O 0.064 0.0058 0.0011 

2.15' 0.130 o.cO70 0.0023 

3.2' 0.199 0.0092 0.0032 

-4.3O 0.262 o.of23 o.m43 

6.4O 0.396 0.0218 0.0066 

8.55' 0.539 0.0353 0.0046 

10.7O 0.672 0.0519 0.0039 

12.a5' 0.801 0.0720 0.0030 

15.0° 0.919 0.0954 o.OOl3 

16.05O 0.972 0.1077 -0.0031 

17.1° 1.011 0.1209 -0.0026 
+ 

a 

- 3.15O 0.198 0.0097 .0.0036 

- 2.1° 0.133 0.0076 .0.0024 

- l.OO 0.065 0.0066 0.0013 

0.05O 0.002 0.0063 0 

l.1° 0.069 0.0067 o.cm2 

2.2O 0.136 0.0081 0.0023 

3.25' 0.202 0.0106 0.0035 

4.35O 0.268 o.oi39 o.ocu 

6.4' 0.401 0.0225 0.0063 

8.55O 0.535 0.0347 0.0071 

10.7O 0.674 0.0512 0.0058 

12.85' 0.807 0.0709 0.0049 

15.0° 0.935 0.0945 0.0036 

A7.j0 1.036 0.1195 0.0020 



Table 13 

BAMNCE!EAXJRE~TS OF LIFT, DRAGAh'D 
PITCHLNG MOW 

v = 125 ft/sec; R = 1.6 x lo6 

Q ED 

- 4+45O 0.237 0.0129 -0.0050 

- 3.4O ,0.168 0.0100 -0.ocJ42 

- 2.35O 80.115 0.0077 -0.0029 

- 1.3O '0.064 0.0063 -0.0016 

- 0.3O ~0.014 0.0057 -0.0032 

0.75O 0.035 0.0059 0.0013 

1.8' 0.087 0.0069 0.0028 

2.a" 0.139 0.0086 0.0041 

3.85’ 0.488 0.0110 O.COgc 

5.Y0 0.289 0.oia9 0.0065 

8.0' 0.392 0.0295 0.0072 

10.05O 0.502 0.0&3 0.0045 

12.15' 0.610 0.0626 0.0031 

14.2' 0.713 0.0836 0.0014 

16.25' 0.814 0.1085 -o.ooil: 

17.3O 0.860 0.1226 -0.0034 

18.35' 0.899 0.1362 -0.0057 

V = 250 ft/sec; R = 3.2 x IO6 

a 

* 3.35O -0.163 

- 2.3' -0.113 
. 1.25~ -0.062 

. o.z" -0. Ol? 

0.8' 0.039 

1.85O 0.091 

2.Y0 0.142 

3.Y0 0.193 

6.0' 0.292 

8.05' 0.399 

10.1° 0.502 

12.2O 0.614 

14.25' 0.725 

16.35' 0.83 

17.4O 0.881 

18.4' O.Yjc 

F 
m 

0.0110 -0.0046 

oma7 -0.0036 
0.0074 -0.0023 

0.0068 -o.ooog 

0.0069 o.o#6 

0.0078 0.0020 

0.00% o.co33 

0.0124 0.0047 

0.0495 0.0059 

0.0302 0.0070 

0.044l 0.0073 

0.0640 0.0053 

o.oao4 0.0022 

0.1099 -0.oco4 

0.1239 -0.0016 

0.?390 -0.0033 
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Table 14 

BALANCE M!XASUREMENTS OF LIFT, DRAGAND 
PITCHING MOMENT 

v = 125 ft/se0; R = q.6 x id V = 250 ft/sec; R = 3.2 x IO6 

a 

- 4.i" .0.136 

- 3.1° .O.lOl 

- 2.05' ,0.066 

- 1.05O ,0.034 

- o.05° 0.002 

0.95O 0.032 

1.95O 0.063 

3.0° 0.097 

4.0C 0.131 

6.1' 0.203 

8.1° 0.274 

10.15O 0.352 

12.15' 0.438 

14.2' 0.529 

16.25' 0.607 

18.25' 0.694 
20.3' 0.778 

22.3' 0.854 

22.85' 0.595 

0.0136 -0.0069 

0.0113 -0.0057 

o.OwJ5 -0.0042 

0.0087 -0.0025 

0.0082 -0.oco2 

0.0084 0.0026 

o.cQ92 0.0046 

0.0107 0.0063 

0.0127 0.0073 

0.0189 0.0086 

0.0281 0.00% 

0.0406 0.0078 

0.0582 0.0026 

0.0800 -0.0026 

0.1029 -0.0080 

0.1324 -0.0445 
0.1655 -0.0225 

0.2017 -0.0314 

0.2707 -0.1034 

E 
m a 

cD 

- 2.15' -0.066 0.0108 -0.0042 

- l.1° -0.035 0.~99 -0.0022 

- O.1° -0.003 0.~95 0.0001 

o.v" 0.029 0.0096 0.0026 

l.VO 0.061 0.0104 0.0047 

2.95' 0.095 0.0118 0.0065 

3.95O 0.128 0.0140 0.0075 

6.0' 0.204 0.0207 0.0088 

8.0' 0.278 0.0302 0.0091 

10.05O 0.354 0.0425 0.0082 

12.05' 0.434 0.0586 0.0060 

i4.i" 0.519 0.07% 0.0021 

16.15' 0.607 0.1040 -0.0043 

18.15' 0.696 0.l336 -0.01 IO 

20.2O 0.782 0.1664 -0.0182 

22.25' 0.867 0.2043 -0.0263 
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Table 12 

EtALANCE MEAS- SOFLlB'T.DRAGAND 

PITCHING MOKENT 

V = 125 fdaeo; R = 1.6 x 106 V = 250 ft/aeo: R = 3.2 x IO6 

a cL cD E 
m 

a 

4.2' -0.104 0.0128 -0.0087 - 4.15O 

3.15O -0.077 0.0112 -0.0074 - 3.1° 

2.15' a051 0.0098 -0.0058 - 2.1° 

1.15O -0.028 0.0090 -0.0035 - l.1° 

0.15O -0.003 0.0087 -0.OOQ3 - O.1° 

0.85' 0.019 0.0088 0.0024 O.YO 

I .85' 0.042 0.0092 0.0051 l.YO 

2.85' 0.068 0.0105 0.0075 2.9' 

3.Y0 0.095 0.0120 0.0086 3.95O 

5.Y0 0.150 O&i64 0.0104 5.95O 

7.Y0 0.208 0.0243 0.0098 7.95O 

9.Y0 0.269 0.0248 0.0079 9.95O 

11.95O 0.334 0.0492 0.0032 12.0° 

13.95O 0.407 0.0676 -0.0051 14.0° 

16.O0 0.477 0.0895 a.01 34 16.05' 

18.0' 0.554 0.1173 -0.0240 18.05' 

20.0° 0.632 0.1497 -0.0373 20.05' 

22.05' 0.712 0.1877 -0.0507 22.1° 

24.05' 0.786 0.2277 -0.0638 &I0 

25.05' 0.820 0.2507 -0.0727 25.1' 

25.35' 0.738 0.3527 -0.1401 26.1' 

CL 

0.102 

0.075 

,0.049 

0.025 

0.002 

0.045 

0.070 

0.097 

0.153 

0.211 

0.273 

0.336 

0.4% 

0.476 

0.548 

0.619 

0.693 

0.767 

0.8% 

0.838 

0.0137 -0.w88 
0.0117 -0.0077 
0.0104 -0.0057 

0.0096 -0.0033 

0.0093 -0.0003 

0.0093 0.0026 

O.Olcn 0.0049 

0.0111 0.0073 

0.0129 0.0085 

0.0187 O.OlOO 

0.0267 0.0095 

0.0375 0.0072 

0.0511 0.0039 

0.0694 -0.0027 

O.Ovil -0.olo4 
0.1170 -0.0192 

0.1463 -0.0250 

0.1811 -0.0405 

0.2202 -0.0533 

0.2411 -0.0600 

0.2632 -0.0667 
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Table 16 

BALANCEMEASUREMENT 3 OF LLFT.DRAGAND 

PITCHING MOMm 

6 
v = 125 ft/seo; R = j.6 x 10 

a E 
m 

- 4.1," -0.054 0.0141 -0.0075 

- 3.1 .o.oja 0.0126 -0.0073 

- 2.1° .0.025 0.0119 -0.0051 

- l.1° -0.011 0.0112 -0.0049 

- O.1° -0.001 0.0112 -0.OOi3 

O.YO 0.012 o.oij5 -0.cm3 

l.YO 0.023 0.0115 0.0036 

2.Y0 0.036 0.0121 0.0052 

3.Y0 0.048 0.0132 0.0071 

5.Y0 0.079 0.0156 0.0077 

7.Y0 0.116 0.0210 0.0031 

9.Y0 0.457 0.0296 0 

13.Y0 0.246 0.0549 -0.0103 

17.95O 0.351 0.0951 -0.0388 

21.95O 0.469 0.1545 -0.0707 

25.95' 0.600 0.2563 -0.1123 

30.0° 0.725 0.3812 -0.1435 

34.0° 0.865 0.5364 -0.2052 

3a.o" 0.940 0.6729 -0.2293 

42.05O 1.010 0.8314 -0.2674 

46.0° 0.981 0.9120 XI.2480 

v = 250 f-t/800; R = 3.2 x 10~ 

a 

- 4.15O 

- 3.15O 

- 2.1° 

- l.1° 

- O.1° 

O.YO 

l.YO 

2.Y0 

3.Y0 

5.Y0 

7.Y0 

9.Y0 

13.Y0 

f7.Y0 

21.95' 

25.95' 

29.95' 

34.0° 

.o.oye 0.0145 -0.0069 

.o.oja 0.0138 -0.0062 

.0.025 0.0133 -0.K4a 

Q.Oi3 0.0<27 -0.0027 

.o.ool 0.0127 -0.0004 

0.010 0.0126 0.0023 

0.022 0.0129 0.0044 

0.035 0.0133 0.0063 

0.048 0.0142 0.0071 

0.081 0.0184 0.0069 

o.ii5 0.0237 0.0048 

0.153 0.0312 0.0015 

0.236 0.0542 -0.0108 

0.336 0.0926 -0.0326 

0.448 0.4477 -o.o609 

0.567 0.2218 -0.0938 

0.678 0.3080 -0.1270 

0.798 0.4881 -0.1~3s 

F 
m 



Table 11 

BOUNDARY LAYER TRANSITION POSITION AT 

CENTRE SECTION: A SERIES W?NGS 

V - 125 Pt/seo; R E 1.6 x 106 V = 250 ft/aeo; R = 3.2 x ,06 

VC * "A 
a a 

Upper Lower Upper Lower 
surface Surf8Oe surfaoe surfaoe 

&!b 
- 4.3O 0.82 0.25 - 2.05O h 

- 2.15O 0.70 0.51 o.lo" 00'4$ 
00 

4.3 2.15; 

0.33 0.58 2.25O 0136 
2: 

0.51 0.68 
;;F 

0.10 ::z 
0.22 0.80 0.84 

::1;50 0.06 0.022 1.00 - 8.55° 
0.03, 
0.043 1.00 

IO.70 0.043 - 

u4!! 
- 4.45O 

t 

- 2.35’ 
0.78 0.40 - 2.3’ 
0.69 0.52 - 0.2O 

0.57 0.40 
0.50 0.40 

- 0.3,” 0.60 0.60 1.a5O 0.43 0.56 

E” :::z” 

0.52 0.70 0.q6 0.66 
0.41 0.75 

z” 0 

0.06 0.70 
0.20 0.03 8.05O 0.01 y 0.77 

1o.o5o 0.03 1.00 - IO.10 0.010 1.00 
0.012 

MEL2 

- 4.l5O 0.75 0.44 - 2.15’ 0.54 0.42 
- 2.10 0.69 0.52 - 
- O.1° 

0.1; 0.52 0.52 

1.9O 
0.60 0.58 go 0.47 0.57 

3.95O 
0.53 0.66 0.27 
0.46 

6.1’ 
0.74 6.0” 0.09 O.% 0.62 

8.1’ 

10.15O 

0.10 0.29 0.78 a.o” 0.042 0.68 

12.35’ 0.036 0.94 1.00 to.o5O 12.05’ 0.021 0.81 - 
0.016 

O.Olo - 



Table 17 (Contd) 

BOUNDARY LAYEB TRANSITION POSITION AT 
CENlRE SECTION: A SWIES WINGS 

I = 125 ft/seo; R = 1.6 x IO6 v = 250 ft/se0; R = 3.2 x 10 6 

XT/" XT/C 
a a 

UPPer Lower UPPer Lower 
surface surface surface surface 

AF/4 

- 4.2O 
- 2.15' 

0.73 0.46 - 4.15O 0.58 0.29 

- 0.15O 
0.67 ::z - 2.1: 0.50 0.44 

1.85: 
0.60 - 0.1, 0.52 0.50 
0.52 0.65 1.9 0.54 

;*;0 3.8,5 
0.46 0.73 3.95O 

12.0 9.9a” 
0.062 

0.75 0.62 

0.98 - 0.031 0.85 0.83 
A3.950 

0.03 0.052 

0.021 
O.OlQ -- 

11.95O 9:y" 

0.33 0.14 0.77 0.81 7.95O 5.95O 
::: 0.58 
0.18 

Jw5 

- 4.15O 0.75 0.48 - 4.1° 0.62 0.42 
- 0.1," 0.60 0.58 au3 Q.5Q 

;*;0 0.48 0.75 

- 0.1; 

i5.95O ll:yc 

;-;0 

ll:yc 15.Y0 

0.40 0.10 0.58 0.67 

0.073 0.85 - o-052 0.71 - 20.95' 0.025 O.OlQ 
0.013 

- 

Table 18 

LIFT CURVE SLOPES AT ZERO LIFT, WINGS 
AF/I AND AF& 

cI/a 
Aspect 
ratio Ongmal method Modified method 

WJ. k4 .oo kzO.92 lopl.00 k&92 

4.0 3.5 3.91 3.76 3.64 3.45 
0.5 0.70 0.75 0.72 0.72 0.70 

A 



.J?r&4 

Ulng BP/o CP v  - 250 rusec; R = ,.2 x 18 

=hQI -4~'5~1 -2.0' 1 0' 1 2.0' 1 4.CS"l 6.05'1 8.1~ 1 10.1' [12.15'/ 14.15'[ 16.15' 

e 
0.005 
0.015 
0.030 
0.050 
o.ol5 
0.100 
0.200 
0.3W 
0.400 
0.5W 
0.650 
o.wJ 
0.050 
0.950 

0.005 -2.231 4.6% -0.164 
0.015 -2.021 Q.669 4.129 
0.034 0.267 4.517 4.124 
0.W -o&6 4Jl35 4.125 
0.075 4.646 4.375 4.120 
0.100 4.57l 4.344 4.(25 
0.200 4464 4.319 4.1-n 
0.303 4.393 -0.287 s.173 
0.400 4.297 -0.216 4.131 
0.500 4.215 4.154 4.085 
0.650 4.103 4.059 4.ol5 
0.750 4.030 o.m3 0.037 
0.W O&2 0.107 0.072 
0.950 0.000 0.091, 0.102 

UPPa- 81 
-2.252 -1.123 0.354 1.002 0.821 

1.011 o&95 0.541 -o.laq -0.965 
0.73 oJ& o.o62 4.5% -1.281 
0.46a 0.164 4.230 4.ao 1.29t 
0.246 4.035 4.316 4.797 I& 
o.op 4.185 a482 4.0% -1.195 

4.Lu 4.281 4.542 4.842 -1.14s 
4.203 4.360 4.544 4.727 -0.904 
4.255 4.300 4.514 4.633 -0.7611 
4A6 4.342 4.451 -0.526 -0.625 
-0.174 -0.227 4.2¶2 4.3P -0.43; 
4.103 4.150 4.1% 4.245 4.28t 
-0.020 4.03a 4.al4 4.057 -0.03 
4.022 4.0% 4.052 4.069 4.081 

0.053 O&50 0.056 0.052 0.051 

‘law 

4.319 -2.m 
-2.130 -3.57s 
-2.185 -3.116 
-1.962 -2.663 

0.527 0.902 1.015 
0.352 0.690 0.915 
0.245 0.592 O.E0 
0.165 OJ,lO 0.621 
0.115 0.m 0.518 
0.000 0.269 0.442 

4.oa 0.114 0.251 
4.OP o.aio 0.151 
4.o53 0.035 0.124 
4.026 0.Ol,5 0.116 

0.039 0.075 0.127 
0.079 0.096 0.136 
0.097 0.127 0.134 
0.110 0.123 0.125 

-5.761 -9.053 -n.4% 14488 
-5.154 4.548 -7.o93 -6.763 
-4.141 -5.oiti -5.6~~ -5.039 
-3.363 -LO14 -4.423 -4.000 

-2.236 
1.512 
I.179 
-0.m 
-0.619 
4.HI 
4.101 
4.lu2 

0.091 

-2.409 -2.639 
-1.652 -1.m 
-l&I -1.3ch 
4.959 4.970 

i 

4.649 4.657 
4.403 4.413 
4.107 4.089 
4.109 4.1% 

0.066 4.057 

-3.075 
-2.657 
4.336 
-l.SO 
-1.138 
4.9o2 
4.684 
4.613 
4.038 
4.431 
-0.421 

0.322 
0.901 
1.001 
0.955 
0.076 
0.694 
0.551 
0.309 
0.290 
0.220 
0.153 
0.101 
O.G?3 

4.112 



table (C0m.d) 

WI”8 BP/O ACP v  = 250 it/s+ R o 3.2 x 106 

a UC -4.09 -2.0~ 00 2.00 I,.%~ 6.050 8.1" 10.10 12.150 14.150 16.150 

0 0 0 0 0 0 0 0 0 0 0 
0.005 3.Zi12 1.781 0.3% -0.631 -1.87l -3.145 -L.wO -5.834 6:92l -7.152 -7.o85 
0.015 2.m 1.163 0.191 -0.go8 -i.gn -3.100 4.126 -5.133 -5.9% -6AO5 -5.940 
0.W I.735 0.681 4.106 -0.985 -1.888 -2-m -3.576 -4.353 -5sQs -5.m -5.om 
0.W 1.032 oJ,W -0.251 -0.962 -l&0 -2.3.56 -3.CQ5 -3.662 -4.2V3 -4.557 -l.OY 
0.075 0.7l8 0.190 -0.362 -0.951 -1.527 -2.090 -2.675 -3.252 -3.6% -3.892 -3.533 
0.100 0.527 0.063 -oJ&l7 -0.922 -1Jl18 -1.973 -2Jl79 -2.968 -3.293 -3.3P -3.w 
0.200 0.261 -ox&g -0.373 -J.P~ -1.102 -1.355 -1.688 -2.027 -2.235 -2.314 -1.691 
0.300 0.138 -o&93 4.339 -0.563 -o.Bol, -1.059 -1.306 -1.567 -1.P8 -1.k3 -1.527 
oJ&oo 0.051 -0.126 -0.320 -0J,73 -0.660 -0.853 -1.030 -1.237 -l.333 -1.328 -1.xX) 
0.500 O.cd&l -0.073 -0.207 -0.344la -0.482 -0.625 -0.755 -0.911 4979 -0.9w -0.912 
0.654 0 -0.091 -0.181 -o.284 -0.363 -0.~8 -0.~ -0.660 -0.693 -0.650 -0.766 
0.7% 0.010 -0.033 4.081 -0.136 -0.166 -0.220 -0.266 4.355 4.3n -0.297 -0.139 
0.850 -alob -o.lkl -o.lzil -0.166 -0.208 -0.23o -0.260 -0.333 -0.x5 -woo +J@ 
0.950 -0.027 -0.036 -o&6 -0.058 4.0~ 4.082 -0.090 -O.@37 4.112 -0.141 4J.315 



-_.-- __- L 
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Table 20 (Contd) 

Winx BP/I. inverted attitude C 
P 

v = 250 ft/sec: R = 3.2 x IO6 

;c-\r, -LO0 I 1 -l.Oj" -0.75O 0.35O i.45O 2.55' Ir7' / , 
0 

0.005 
0.015 
0.030 
0.050 
0.075 
0.100 
0.200 
0.300 
0.400 

::g 
0.750 
0.850 
0.99 

0.005 
0.015 
0.030 
0.050 
0.075 
0.100 

::g 
0.400 

o":g 
0.750 
0.850 
0.950 

upper surface 

-2.023 / -0.870 -0.164 
/ 0.884 0.752 

0.311 
1.006 0.590 
0.739 ' 0.481 0.304 0.121 
0.423 0.158 I -0.006 -0.167 
0.209 ,a033 -0.+76 -0.311 
0.039 -0.l77 -0.301 

-0.073 '-0.268, -0.379 
-0.420 

/ -0.343 1 -0.418 
-O.l& 

-0.207 -0.486 
-0.265 -0.366' -0.421 -0.470 
-0.239 : -0.315: -0.360 -0.398 
-0.191 ; -0.228, -0.251 -0.284 
-0.092 ! -0.128'-o.i47 
-0.061 : -0.073 i-O.086 

-0.164 
-0.094 

-0.029 '-0.032 j-O.034 
0.065 1 0.064 

-0.039 
0.063 0.066 

-2.259 -0.864 
-1.465 -0.585 
-0.847 -0.424 
-0.624 -0.375 
-0.533 -0.321 
-0.474 -0.291 
-0.m -0.272 
-0.327 -0.243 
-0.238 -a?76 
-0.163 -0.116 
-0.053 -0.024 

0.010 0.033 
0.045 0.058 
0.096 0.103 

- 

0.664 
0.405 

-0.077 

0.911 
0.167 

-0.3o7 
-0.335 
-0.451 
-0.441 
-0.585 
-0.552 
-0.521 
-0.410 
-0.312 
-0.179 
-0.104 
-0.043 

0.065 

-0.525 
-0.609 
-0.671 
-0.695 
-0.623 
-0.546 

2% 
-0.193 
-0.111 
-0.047 

0.066 

-0.192 
-0.206 
-0.193 
-0.141 
-0.088 
-0.004 

0.048 
0.070 
0.108 

-0.5~ -0.204 0.07L 
-0.331 -0.135 -0.242 -0.101 / 

-0.232 -0.117 
-0.203 -0.110 

-0.113 
-0.152 
-0.153 
-O.log 
-0.064 

0.011 
0.059 
0.076 
0.110 

0.048 
-0.008 
-0.019 
-0.033 
-0.049 
-0.105 
-0.128 
-0.096 
-0.050 

o.og 
0.@75 
0.087 
0.114 

1.001 

$-gig ' . 
-0.976 
-0.974 
-0.971 
-0.946 / 
-0.744 ; 
-0.654 j 
-0.523 
-0.396 ' 
-0.227 ! 
-0.133 
-0.056 
0.064 / 

Lower surface 

0.339 0.753 i 
0.236 0.564 
0.163 0.1127 

/ 

0.098 0.319 
0.064 0.29 
0.038 0.201 

-0.056 0.070 
-0.081 0.010 
-0.Oj8 0.011 
-Q.O2@ t 0.033 

0.053 
o.og1 

1 0.073 
1 0.122 

0.097 I 0.117 
0.120 ! 0.121, 
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Table 20 (Contd) 

AC 
P 

V = 250 ft/seo: R = 3.2 x IO6 Wiw BP/l, normal attitude 

1x1 -&JO 1 -2.1° 1 -l.OO -O.YO 0.05O 1.15O 2.25' 

/o’o 0 0 
IO.005 3.310 1.812 I.351 

0.015! 2.238 l.lOI+ 0.700 
o.ojo/ l.y32 0.618 0.294 
0.050 0.881 0.376 0.106 
0.0751 0.600 0.170 -0.052 
0.100 
0.200 
0.m 

::g 
I 0.650 

0.750 
0.850 

: 0.950 

0.428 0.050 -0.112 
0.204 -0.0&l+ -0.173 
0.082 -0.097 -0.199 
0.019 -0.t17 -0.i93 

-0.011 -0.096 -0.142 
-0.027 -0.091 -0.130 
a.054 -0.102 -0.130 
-0.059 -0.078 -0.ii3 
-0.028 -0.034 -0.036 

:334 
0.678 
0.277 
0.093 

-0.062 
-0.151 
-0.180 
-0.198 
-0.194 
-0.144 
-0.157 
-0.127 
-0.099 
-0.037 

0 
0.829 
0.282 

-0.041 
-0.171 
-0.284 
-0.3w 
-0.307 
-0.292 
-0.268 
-0.201 
-0.161 
-0.149 
-0.107 
-0.041 

L.67 
-0.026 
-0.327 
-0.407 
-0.476 

z:g 
-0.367 
-0.292 
-0.241 
-0.197 
-0.173 
-0.121 
-0.0&l+ 

0 
-0.158 
-0.525 
-0.670 
-0.688 
-0.711 
-0.706 
-0.551 
-0.44+ 
-0.364 
-0.296 
-0.231 
-0.187 
-0.123 
-0.034 

V = 250 ft/sec: R E 3.2 x IO6 vVin~ BP/l. inverted attitude AC 
P 

i 

I 
4-7O / 1.45O 2.55' -1.85' -0.75O 0.35O 

A 

0 
0.005 
o.oi5 
0.030 
0.050 
0.075 
0.100 
0.200 
0.300 

::g 

30265 
2.204 
i.270 
0.833 
c.572 
0. I,01 
0.181 
0.062 

-0.001 
-0.028 

0 
1.768 
1.066 

::E 
0.144 
0.023 

-0.071 
-0.123 
-0.139 
-0.112 
-0.104 
-0.106 

0.650 -0.039 II 
0.750 -0.071 
0.850 -0.074! -0.090 
0.950 -0.033 -0.038 

0.635 
0.236 
0.056 

-0.098 
-0.187 
-0.212 
-0.228 
-0.219 
-0.163 
-0.143 
-0.134 
-0.104 
-0.04.4 

0 
-0.172 
-0.543 
-0.688 
-0.707 
-0.735 
-0.733 
-0.567 
-0.465 
-0.34 
-0.317 
-0.246 
-0.202 
-0.144 
-0.0% 

0 
-1.242 
-1.447 
-1.403 
-1.293 
-1.221 
-1.147 
-0.814 
-0.664 
-0.534 
-0.429 

::g 
-0.173 
-0.060 

oq331 
-0.125 
-0.327 
-0.432 
-0.408 
-0.536 
-0.447 
-0.393 

2%; 
-0:209 
-0.179 
-0.130 
-o.ow 

;.;‘; 
-0:0;6 
-0.194 -0. jl0 
-0.368 
-0.334 
-0.317 
-0.289 
-0.220 
-0.175 
-0.153 
-0.115 
-0.044 





Table 21 (C0iX.d). 

AC, 

1.. \ 
X,C al-I& I-2.10 1 o" ( 2.1° 1 4.15 / 6.25' 8.35' /lo.45' 

0 
o.cG5 
0.015 
0.0% 
0.050 
0.075 
0.100 
0.200 
0.300 
OJOJ 
O.wO 
0.650 
0.750 
0.850 

0 ‘010 o~o~oIoIo 

3.117 
2.m 
1.196 
0.832 
0.567 
0.368 
0.181 
0.060 j 
0 

4.028 
'-0.033 
.-o&55 
-0.052 

1.755 1.058 0.113' d.683 -1.507 -2.333 -3.177 
I.077 0.507 -0.263 -0.926 ,-l&7 -2.369 -3.123 
0.613 0.151 -OJ+B l-WY1 
0.339 -0.038, -0.529 1 -2.948 

i-1.549 -2.123 Q.7l3 
1.401 I-1.668 -2.324 

0.146 -CLIP -0.575 I -o.YP ~-1.~~7 -1.684 -2.024 
o.a$o -0.2% -0.582 -0s3n : i-l.197 -1.562 I.0 

-0.059 -0.2% -0.459 ;-o&23 
-0.379'-O.W1 

!-o&2 -1.029 -1.239 
-0.106 -0.237 i-o.646 -O.‘A2 -0.950 
-0.124 -0.219 -o.N5'-0.397 
-o&y4 -0.162 -O.&O!-O.312 

!KL501'+.606 -0.720 
'-O.367'+4& -0.547 

~.o8'+.129 -0.186 i-o.223 !-o.2% i-o.3o!-o.359 
-0.093 -0.1~1 -0.1% i-o.183 1d.21~ ; -0.~~1 i -0.267 
-0.061'-0.091 /-o.I,I i-o.111 ,-0.137'-0.rh8 i-o.168 

0.9% -0.~4 -0.0~ -0.oj3 i 4.037 i-0.037 -0.6,; -ohi6 -0.053 

j 

V = 250 Wsec; R = 3.2 I lo6 

12.5' 14.6' I16.65'1 18.75~I 19.75' ~0.8~ 

0 0 0 0 
-5.752 -6.628 -6.980 -7.310 
4dYY -5.177 -5.079 -6.279 
4l.322 -4.707 -4.967 -5.166 l-l-! -3.602 -3.YP -4.149 -4.276 
3.3.; -3.398 -3.508 -3.638 

-2.999 -3.o82 -3.1m 
-1.t107 -1.958 -2.012 -2.c68 

-0.291 '-0.319 -o.%o -0.356,-0.36~62j -0.367 
-0.183 !-o.I% -0.208 -0.218 -0.~8~ -0.246 
-0.057 '-0.0% -&on -0.091 -0.101 -0.125 

- - - -  -_ I  -__-. -_ - I  -_- -  -__-- --J__ - -  -__-I -_I~ -__, ---~_ -_._.  - - .  



Wing BP/3. normal .sttltude CP Y = 250 wsec; R = 3.2 I 106 

L 

x] -6.35j -5.351 -4.3' 1 -3.3' 1 -2.3' ] -1.3' 1 4.25'1 0.75'1 ~75~1 3.0' j 5.0" 1 7.85"[ 9.9' 1 11.9"1 13.95"1 15.95"1 18.0' 1 20.0' 122.05" 0 -1.736 -1.282 4.844 
0.005 1.w l.oul 1.004 
0.015 - - - 
0.03a 0.470 0.409 0.338 
0.050 0.277 0.210 0.139 
0.075 0.030 0.035 -0.030 
0.100 0 -wJ59 4.115 

ll 
0.m 4.166 4.207 4.242 
0.300 4.236 4.261 4.28i 
0.400 4.207 4.224 4.a42 
0.500 4.1611 4.177 4.190 
0.650 4.050 4.059 4.OP 
0.50 4.039 4.042 4.cur5 
o&a o.ocg 0.006 o.ocd 
0.950 0.075 0.0x 0.07i 

0.005 
0.015 
0.030 
0.050 
0.075 
0.100 

0.300 
0.400 
0.500 
0.650 
0.73 
0.050 
0.950 

-2.464 
-1.255 
4.913 
4.725 
-0.590 
-J&x! 
4.365 
4.316 
4.211 
4.1110 
4.02l 

0.038 
0.0% 
0.096 

4.073 
4&7 
4.%7 
-0.305 
4.2n 
4.240 
4.237 
4.222 
4.153 
4.105 
4.001 
0.051 
0.065 
O.lW 

0.430 
o.7l7 

4.0% 
-0.176 
4.3ol 
4.350 
4.36¶ 
4.384 
4.311 
4.2o8 
4.033 
-0.66 

OdXR 

uppar s.lrrace 

0.631 ' 0.000 I.003 1.028 0.862 0.4P 
0.590 0.495 0.181, 4.176 -0.637 -1.1% -1.61 

- - - - - - 
4.149 4.233 4.477 -O.-/l9 4.985 -1.2l9 
4.~63 -0.~ 4.537 -0.729 -0840 -1.109 
4.3F, 4J&5 4.603 4.755 -0.925 -1.055 -1.22L -1.385 
4.413 4.472 4.6ca 4.731 4.875 4.987 -1.111 -1.247 
-o&25 4.459 4.536 4.5A 4.654 4.725 4.790 4.865 
4.4~6 4.429 4.473 4.507 4.552 4.592 4.638 4.672 
4.328 4.339 4.%1 4.368 4.397 4.422 4.L48 4.469 
4.219 4.231 4.253 4.260 4.285 4.238 4.313 4.3227 
4.036 4.102 4.111 4.119 4.127 4.133 4.141 4.149 
4.0% 4.056 4.060 4.059 4.061 4.064 4.066 4.OP 

o.w6 o.cal o.oc6 0.000 0.000 0.007 0.000 o.cc6 
0.061 1 0.000( 0.0871 0.087~ 0.033 0.036 0.097 o&0 O;CW 

-wa 
4.329 
4.261 
-0.23 
4.219 
-0.195 
4.200 
-wa4 
4.139 
4.097 

0.002 
0.055 
0.066 
0.101 

4.085 0.325 0.629 
4.052 0.197 o.lro7 
4.w3 0.126 0.29Il 
4.077 0.072 0.209 
4.090 0.03~ 0.146 
4.093 0.010 0.109 
4.143 4.077 4.003 
4.159 4.110 4.c62 
4.114 4.002 4&S 
4.073 4.w 4.017 
0.017 0.035 0.045 
0.064 0.05 0.126 
0.072 0.0% 0.006 
0.099 0.101 O.lo4 

0.847 0.973 1.013 
0.596 0.w 0.667 
0.450 0.584 O.P7 
0.3&2 OJ+58 0.569 
0.29 0.359 0.460 
0.200 02% 0.367 
0.060 0.123 0.193 

aol2 0.037 0.009 
+boo9 0.020 o.op 
0.010 0.037 0.049 
0.057 o.on 0.097 
0.110 0.103 0.116 
0.095 0.106 0.118 
0.100 0.111 0.116 

0.990 
0.950 
0.806 
0.669 
0.552 
0.473 
0.250 
0.143 
0.111 
0.101 
0.120 
0.135 
0.127 
0.123 
- 

-2.174 -3.588 -5.050 -6.007 
-3.116 -3.947 h-630 -5.371 

s - w - 

-2.203 -2.513 -2.837 -3.209 
-1.767 -2.015 -2.253 -2.512 
-1.566 -1.749 -1.919 -2.102 
-1.389 -1.53o -1.669 -l.@J5 
4.934 -I&v2 -,.06& -1.128 
-0.710 -0.7~ -0.782 -0.816 
-0.492 4.516 4.535 4.556 
4.m 4.3% 4.367 4.38a 
4.157 4.167 4.lk 4.162 
4.072 4.149 4.o82 4.otx 

0.006 o.oa 4.008 0 
0.w 0.093 0.032 o&J3 

0.090 0.770 O.4P 
I.004 1.013 0.990 
0.000 0.949 0.908 
0.750 0.633 0.094 
0.641 o.ne 0.w 
0.555 0.631 0.678 
0.327 0.394 oJ+55 
0.271 0.256 0.311 
0.157 0.203 0.249 
0.138 0.176 0.2lb 
0.149 0.175 0.203 
0.157 0.179 0.201 
0.147 0.162 0.1 A 
0.137 O.lW 0.151 

0.148 
0.950 
l&X 
0.%4 
0.047 
0.731 
0.518 
0.365 
0.294 
0.252 
0.231 
3.224 
0.196 
0.150 
- 
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Wing BPI3, nomel attitude 

0 a 0 0 0 0 0 0 0 0 0 

2.783 2&V 2.166 1.699 1.295 0.894 0.580 -0.141 -0.807 -1.484 -2.107 
- M s w - - _ - - - - 

1.017 0.806 0.646 0.402 0.225 0.001 -0.175 -0.603 -1.013 -1.05 -l&3 

0.693 0.531 0.4cG 0.206 0.062 -0.111, -o.zn -0.609 4.936 -1.282 -1.567 

0.433 0.301 0.199 0.036 -0.082 -0.232 -0.355 -0.635 -0.901 1.183 -1.414 

0.281 0.168 0.083 -0.053 -0.155 -0.274 -0.373 -0.614 4.840 -1.083 1.283 
0.085 0.014 0.054 -0.116 -0.181 -0.2% -0.316 -3.459 -0.5P -3.7I4 -O.&B 
0.008 -0.051 -0.085 -0.139 -0.180 -0.230 -0.2P -0.363 -0.445 4.540 4.629 

-0.054 -0.083 -0.109 -0.141 -0.172 -0.200 -0.225 -0.259 -0.323 -0.388 -0.450 
-0.065 4.076 4.03 4.08g -0.111 -0.138 -0.158 -0.208 -0.251 -0.235 -0.335 
-0.056 4.067 4.076 4.083 -0.035 -0.1~6 -0.119 -0.146 -0.164 4.1@4 -0.210 
-0.088 -o&95 -o.lcm -0.103 -0.11, -0.115 -0.120 -0.136 -0.185 -0.171 -0.167 
-o&53 -0.057 4.060 4.061 4.064f -o&63 4.064 4.OP 4.oa -0.087 4.039 
-0.021 -0.021 4.022 -0.021 4.020 -0.013 -0.012 -0.014 -0.011 -0.012 -0.014 

Table 22 (Con&i) 

AC, 

Wing BPl3, Inverted attlfllds ACP V - 250 Wsec; R = 3.2 x 106 

n 
UC -5.79 

m- 

0 0 
0.005 3.w 
0.015 1.980 
0.030 1.353 

0.100 0.469 
0.200 0.192 
0.W 0.063 
OJbW -0.012 

0.500 -0.038 
0.650 4.039 
0.750 -0.069 
0.850 -0.058 
0.950 -0.026 

-4.75O -3.750 -2-f -1.7O 

0 0 0 0 
3.QYl 2.6&4 2.304 2.02e 
1.734 1.486 1.242 1.004 
1.146 0.98 0.743 0.552 
0.7'39 0.636 0.476 0.3Z 
0.520 0.389 0.248 0.13: 
0.358 0.243 0.129 0.025 
0.126 0.w -0.011 -0.075 
0.017 -o.mg -0.075 -0.115 

-0.044 4.03 4.105 -0.132 
-0.059 a082 -0.091 -0.09: 
-0.053 -0.068 -0.oi9 4.0s 
-0.032 -0.100 -0.106 -0.113 
-0.063 -0.064 -0.069 4.071 
-0.027 -0.025 4.026 -0.026 

V=2501Wsec;R.3.2~1 B 

0 0 
-5.108 -5.519 

- - 

-3.825 -4.209 
-3.147 -3.4% 

-2.P5 -2.949 
-2.347 -2.542 
-1.519 -1.646 
-1.039 -1.181 
-a.&!4 -0.850 
-0.581 -O.632 
-0.377 -0.413 
-0.283 4.310 

-0.187 -0.196 
-0.059 4.075 



w- z. 
CP Y o 250 Wsec; R = 3.2 I lo6 

0 I.464 -0.722 
0.005 1.010 0.97l 
0.015 0.758 0.629 
0.034 0.452 0.312 
0.050 0.24@ 0.123 
0.075 0.076 -0.039 
0.100 -0.015 -3.118 
0.200 -O.lA -0.m 
0.3@J -0.231 -0.276 
0.402 -0.198 -0.228 
O.wO -0.156 -o.l78 
0.6% -a.culz -0.058 
0.79 a031 -0.037 
0.850 0.017 0.012 
0.950 0.082 o.oi¶ 

-o&c 
0.933 
0.558 
0.24c 
0.058 

-o&95 
4.166 
-0.261 

-0.293 
-0.241 
-0.177 
-o&3 
-O&O 
0.013 
0.080 

l-o.108 -0.139 0.277 0.556 0.723 0.941 l.ola 
0.882 0.819 0.749 0.660 0.560 0.323 0.032 
0.526 0.397 0.316 0.m 0.119 -0.108 -0.353 
0.164 0.082 -0.006 -o.ol?h -o.l7l d.363 -0.56c 

-0.005 -0.074 -0.137 -0.213 -0.283 -0.434 -0.592 
S.148 -0.207 -0.259 4.322 -o.380 -oso2 -0.627 
-0.211 -0.263 a.313 4.361 -0.4409 -O.510 a.612 
-0.292 -0.m -0.347 -0.375 -0.402 -0.453 -0.495 
-0.310 -0.327 -0.342 -0.360 -0.375 -o&a a429 
-0.250 -0.263 a.272 -0.284 -O&95 -0.275 -0.295 
-0.165 -0.166 -0.172 -0.181 -3.v38 -0.2~ -0.210 
-0.064 -0.067 -0.068 -J.o@ -o.on -0.076 -J.o81 
-0.037 -0.038 -0.037 s.035 43.036 -0.034 -0.034 

0.014 0.014 0.017 0.019 0.019 0.020 0.021 
0.080 o.o& 0.087 0.091 0.092 on5 0.096 

-1.629 -1.383 -1.129 -0.863 -0.646 
-0.830 -aPI -0.57l -09447 -0.3Y 
-0.616 -0.525 -0.430 -0.348 -0.2k 
-0.497 -0.433 -0.367 Q.300 -0.242 
-0.405 a356 -0.306 -0.257 -0.209 
-0.348 -0.312 -0.269 -0.229 a.189 
d.292 a.273 -0.250 -0.229 -0.207 
-0.241 -o.zzo -o.218 -o).zQ6 -0.193 
-3.161 -0.157 -0.148 a.141 -0.135 
-0.105 -0.102 -0.099 4096 -o&93 
-o.oa 0 0 0 0.002 

0.049 0.050 0.049 0.048 O&9 
0.063 o&4 0.062 0.063 0.052 
0.099 0.099 0.100 0.099 0.101 

4406 
-0.226 
-0.190 
-0.li9 
-0.163 
-0.152 
-o.l85 
-0.179 
-0.126 
-0.086 

0.005 
0.051 
0.063 
0.098 

- 

0.797' -0.138 -1.837 -4.335 -7.537 -9.452 
-0.697 -1.639 -2.833 -4.206 -5-a -6.410 
-0.925 -1.617 -2.332 -3.238 -4.98 -4.505 
-1.ow -1.488 -2.034 -2.553 -3.114 -3.3'R 
-0.922 -1,291 -1.609 -1.953 -2.375 -2.564 
-0.882 -1.097 -1J+o7 -1.687 -1.945 -2.064 
-0.820 -o.g88 -1.231 1.446 -1.634 1.717 
-0.581 -0.679 -0.P3 -O&Z -0.952 -0.983 
-0.478 4.~0 -0.585 -0.636 -0.6n -0.692 
-0.~6 -0.3Y -0.388 -0.429 -0.461 -0.477 
-0.223 4.234 -J.264 -0.299 -0.331 -0.346 
-0.086 -o&97 -o.lal -0.157 -0.169 +mo4 
-0.0x -o.c*o -0.064 -0.091 -0.111 4130 

o.o23 0.015 -o.ocr, -0.022 -o.lYbo -0.w 
o.ugg 0.096 0.080 0.068 o.o63 0.032 

l&l 
0.858 
0.696 
0.559 
0.4452 
0.372 
0.178 
0.079 
0.058 
0.058 
0.06¶ 
0.111 
0.113 
0.106 
- 

0.924 
0.987 
0.665 
0.7s 
0.613 
0.525 
0.299 
0.178 
0.140 
0.125 
0.140 
0.151 

i-:2 . 

0.604 
l&l0 
0.967 
0.861 
0.746 
0.657 
0.414 
0.276 
0.222 
0.195 
0.195 
0.197 
0.175 
0.142 
- 

0.096 
0.940 
l.olO 
0.953 
0.857 
0.772 
0.528 
0.380 
0.313 
0.273 
0.257 
0.251 
0.219 
0.165 

0.256 
0.869 
1.010 
0.982 
om3 
O&5 
0.583 
0.432 
0.358 
0.313 
0.288 
0.214 
0.237 
O.lP 
- 



&,&.Q (lxmd) 

wing w/4, Inverted att*r.mie CP v  = 254 rusec; R - 3.2 x 106 

-5.79 Ahi 1 -3.f 1 -2.7' 1 -1.-P 1 -0.f 1 0.3' 1 1.3'1 2.3'1 4.35'1 6.35' 

upwr surface 

0 
O.CO5 
0.015 
0.03a 
0.050 
0.075 
O.loa 
0.200 
0.303 
0.03 
0.500 
0.650 
0.750 
0.850 
0.950 - 

0.W 
0.015 
0.030 
0.0.54 
0.075 
0.100 
0.200 
0.303 
o.L$oo 
0.500 
0.654 
0.750 
0.850 
0.950 

-1.316 4.949 -0.626 -0.290 
l.OOS 0.983 o&2 0.9li 
o&/33 0.672 0.360 0.609 0.292 0.211 0.534 

0.228 0.164 0.103 0.0% 
0.0% -o.wl -3.054 -0.113 

-o.oYl -0.035 -0.131 -3.164 
-0.165 -0.a8 -0.a6 -o&i 
-0ao -0.264 4.283 4.302 
-0.220 -0.222 4.233 -0.24, 
-0.161 -o.l,i, 4.182 -0.177 
-0.c47 -0.056 4.061 -o&63 
-3.033 -0.038 a.039 -0.039 
0.014 0.011 0.013 0.015 
o.oE3 0.062 o.oeq o.oii 

I 

4.012 0.234 OJ438 0.628 0.784 0.968 1.012 
0.663 0.795 0.720 0.623 0.512 0.265 -0.03 
O&55 0.3* 0.285 0.180 0.073 -0.153 -oJe 
0.136 0.057 -0.025 4.116 4.211 -0.403 -0.602 

-o.mg -0.097 -0.163 -0.238 -0.316 -0.465 -0.621 
-0.169 -0.160 -0.281 -WI&2 -0.w -0.526 -0.6b9 
-0.231 -0.279 4.326 -0.378 -o&6 -0.530 -0.621 
-0.m -0.331 -0.357 -0.~31 -o&13 -o&65 -o&92 
-0.319 -0.33ll -0.j49 -0.36 -0.362 -0Jal2 -o.Wl 
-0.256 -0.266 -0.279 4269 -o.293 9.282 -0.295 
-0.166 -0.168 -0.175 -0.182 4.188 -0.199 -0.206 
-0.065 -0.067 -0.068 -0.068 -o.OP -0.073 -0.075 
-0.036 -0.040 -0.03, -0.031 -0.029 -0.028 -0.023 

0.016 0.019 0.021 0.026 0.027 I 0.031 I 0.031 
0.031 0.034 0.096 0.102 0.105 0.111 0.117 

-1.035 -0.779 
-0.525 -0.ltO8 
-uak 4.318 
-0.343 427-l 
-0.268 -0.239 
-WE.2 -0.214 
-0.239 -0.219 1 4.210 -0.200 
4.142 -0.136 
-wwl -0.090 
0.003 o.oc5 
0.053 0.055 
0.073 0.075 
0.113 0.115 

-J.!a 
43ot 
-%?A3 
-0.221 
-0.192 
4.176 
-0.196 
-0.165 
-0.127 
-0.067 
0.00, 
0.053 
0.073 
0.115 



.~..(COmd). k3 

= r/C -6.30 -4.30 -3.30 -2.3O -1.30 4030 0.79 

0 0 0 0 0 0 0 
o&o5 
0.015 :'Ll5 . 

2.600 2Y316 2.011 1.602 1.35 1.066 
1.459 1.259 Id?37 0.044 0.660 0.446 

0.030 1.255 0.920 0.765 0.602 0.43o 0.268 0.106 
0.050 0.000 0.620 0.4% 0.362 0.226 0.105 4.0341 
0.075 0.501 0.366 0.261 0.150 0.050 4.050 4.159 
0.100 O&l1 0.29 0.146 0.050 4.034 4.12la 4.209 
0.200 0.156 0.062 o.COf 4.042 4.091 4.llO 4.190 
0.3W 0.032 4.035 4.063 4.092 4.121 4.149 4.101 
0.400 4.026 4.067 4.084 4.102 4.122 4.137 4.150 
O.wO 440 -0.073 4.072 4.066 4.op 4.0-B 4.w 
0.650 4.040 -0.054 4.063 4.054 4.067 4.OP 4.074 
o.jy 4.000 4.006 4.090 4.006 4.006 4.006 4.006 
0.050 4.09 4.051 -0.051 4.ae 4a9 4.045 -0.a4 
0.950 4.031 4.m 4.019 4.020 4.015 -0.014 4.001 

AC, 

I.750 3.750 

0 0 
0.73 0.151 
0.226 -0.212 

4.066 4.410 
4.172 4.Ll50 
4.268 4.490 

I 

4.296 4.401 
4.2b6 4.350 
4.211 4.200 
4.175 4.179 
4.103 4.142 
4.079 4.100 
4.090 4.w 
4.Oul 4.cr*7 
4.001 0 

AC, 

" = 250 Wscc; R . 3.2 I 106 

5.750 9.00 13.05' 17.05' 21.9' 25.95' 27.95' 20.95' 30.0' 

0 0 0 0 0 0 0 0 0 
-0.440 -1.567 -2.650 -3.757 -11.010 -5.0~4 -6.163 -6.360 -6.510 
4.652 -1.547 -2.475 -3.319 -4248 -5.000 -5.33 -5.557 -5.606 
4.762 -1.&n -2.101, -2.099 -3.520 -4.124 -4.309 -I~.514 -4.596 
4.P7 -1.201 -1.050 -2.330 -2.060 -3.328 -3.546 -3.641 -3.726 
4.7l3 -1.1% -1.549 -2.020 -2.433 -2.802 -2.967 -3.045 -3.102 
-0.664 -1.036 q&o -1.756 -2.103 -2.406 -2.542 -2.605 -2.650 
-0.~14 -0.641 -0.857 -1.082 -1.206 -I&IO -1.566 -1.612 -i&5 
4.336 4.467 4.607 4.j63 -0.912 -1.057 -1.12k -1.150 -1.106 
4.2~3 4.315 4.410 4.520 4.651 4.77b 4.035 4.867 4.090 
4.169 -0.~~0 4.236 4.309 4J,94 4.604 4.659 4.690 -0.718 
4.113 4.135 4.106 -0.~64 4.352 4.~46 4.492 4.520 4.%6 
4.105 4.131 4.151 4.215 4.200 4.362 4.4% 4.427 4.@ 
-0.051 4.113 4.o9s 4.lwI -0.197 4.259 4.207 4.m 4.3k7 

0.001 0 4.010 -o&4,6 4.074 -0.102 4.130 4.130 4.154 

-3. 701 -2.70 -1.f 4.f o.3O 

0 0 0 
2.510 2.206 1.090 
lJ4o0 1.102 0.980 

V = 250 ftlsec; R - 3.2 x lo6 

I 1-30~ . I 2.P 1 4.35'1 6.35'1 

.- 



‘Q&J& 
iilng BP15. nom1 atfltude CP " = 250 1Usec; R = 3.2 x lo6 

-6.35' -4.35' -2.35' -1.35' 4.35'1 0.65' 1.65' 3.65'1 5.65' 9.65’ 13.7' 17.f 121.70 25.7' 29.75' 31.75' 33.75' 35.75' 37.25' 

0 
0.005 
0.015 
0.030 
0.050 
0.075 
0.100 
0.200 
WW 
0.400 
0.500 
0.65O 
0.750 
0.850 
0.950 

0.005 
O.ol5 
0.030 
0.050 
0.075 
0.100 
0.200 
0.3oo 
0.400 
0.500 
0.650 
0.750 
0.850 
ww 

I 
I 

-0.716 -0.264 0.105 0.277 oA23 
0.982 0.929 0.852 0.800 0.734 
0.659 0.553 0.442 0.382 0.3m 
0.3&v 0.242 0.133 0.081 0.025 
0.165 O.OP 4.49 4.063 4.107 
0.014 4.069 4.141 4.178 4.212 

-3.o50 4.w 4.191 -0.229 -o/a7 
4.167 4.210 4.235 4.251 4.263 
-0.209 4.233 -x3 4.255 4.265 
4.17l 4.187 4.19i 4.198 4.198 
4.129 4.135 4.a 4.108 4.108 
-w=v 4.036 4.035 4.031 4.CQ8 
-0.@21 -0.022 4.01e 4.012 4.007 

0.015 0.016 O.CZ?S 0.M8 0.033 

-1.669 
-o.me 
4.5% 
4&l 
4.33i 
-0.271 
4.215 
-0.1X 
-0.llC 
-0.054 

0.019 
0.056 
0.066 
0.101 

o.oq 0.073 1 0.085l 0.091 

-1.290 4.938 
4.633 4.46E 
-0.461 4.351 
4.%3 -%?89 
4.283 -O.Pe 
4.230 -0.lVC 
-0.204 4.18f I 4.177 -o.lE 
4.116 -0.119 
-0.063 -o.css 

0.008 0.00: 
O.cG8 o.a& 
0.063 0.W 
0.103 O.lol 

0.W 
0.47l 
O.M9 

-O.rZl 
4.m 
-we 
4.369 
4.316 
-0.284 
4.1X 
4.111 
4.021 

O.OOf 
0.W 
0.098 

0.m 1.w8 0.745 OS95 
0.297 4.127 4.661 -1.285 

4.128 -oJ,83 4.889 1.338 
-0.391 4.615 4.903 -1.205 
4.396 -0.590 -0.792 -1.0~ 
-0.1,35 -0.578 -0.716 -0.814 
-0.4~6 -0.5% 4.612 4P2 
4.3% 4.3% 4.392 -0.432 
-0.284 4.291 4.299 4.32l 
4.12 4.1-T 4.178 4.203 
4.109 4.106 4.112 4.148 
-0.01~ -0.~ -0.046 -0.105 

0.w 4.001 4.03o 4.036 
O.W4 o.cQv -o.oa -J&59 
O&98 0.086 0.069 0.037 

Lmersurrace 

0.894 1.007 
0.645 0.820 
o&87 0.651 
0.369 0.515 
0.283 oJb12 
0.226 0.342 
o.on 0.159 

4.003 0.068 
4.007 0.052 
0.007 O&59 
0.051 0.095 
0.104 0.137 
0.107 0.140 
0.108 0.128 

0.993 
0.941 
0.789 
0.650 
0.535 
O&55 
0.252 
0.146 
0.118 
0.118 
0.148 
0.173 
0.181 
0.150 

0.862 
1.005 
0.8% 
0.767 
0.650 
0.565 
0.36 
0.2% 
0.195 
0.188 
0.212 
0.233 
0.232 
0.182 
- 

0.607 
I.010 
0.968 
0.861 
0.750 
0.665 
0.442 
0.320 
0.275 
0.261 
0.278 
0.293 
0.282 
0.224 

0.438 
0.995 
0.991 
0.69 
0.795 
0.7l4 
0.4489 
0.365 
0.314 
0.300 
0.3lLl 
0.325 
0.310 
0.246 
- 

0.232 
O.%5 
l.OO6 
0.9% 
0.839 
0.759 
0.538 
0.412 
0.361 
0.342 
0.351 
0.361 
O.%l 
0.266 

0.03 
0.925 
1.016 
0.968 
0.882 
0.8o5 
0.589 
0.462 
0.409 
0.388 
0.391 
0.396 
0.364 
0.283 
- 

-8.490 
5.215 
,3.554 
.2.&67 
.1.x7 
.1.313 
.I.066 
0.640 
0.537 
4.492 
a.515 
0.536 
.0.509 
033 
0.118 

0.182 
0.880 
1.010 
0.981 
om3 
0.83o 
0.630 
O-496 
0.439 
0.414 
0.414 
0.414 
0.382 
0.287 

,,,. .,,,,, ,,,, ,,, ,,,,,, ,, ,,,,, ,,,” ,,,, ,,. 
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880’0 
WI’0 
SW0 
OaYO 
Sso’b 
6w’o- 
ZLlv- 
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Table 2l, (Contd) 

Wing BP15, "mm& att,UIde ACP v  = 250 rwsee; R = 3.2 x 106 

-6.350 -4.35o -2.35O -1.35O -o.35O 0.65' 1.65'\ 3.65' 5.65' 9.65' 13.7' 17.70 21.70 25.70 
I 

29.75O 3l.i?? 33.7s" 35.75O 37.25o 

0 0 0 0 0 
o&O5 2.651 2.219 I.791 1.53 
0.015 1.467 1.186 0.910 0.767 
0.030 0.925 O.P3 0.4484 0.373 
0.050 0.606 0.433 O.2P 0.179 
0.07s 0.351 0.214 o.o67 0.018 
0.100 0.211 0.100 -o.cel -o&56 
0.200 0.048 -0.006 -0.051 -0.076 
o.yo -o.o32 4.0% -0.075 -0.088 
0.400 -0.061 -o.on -0.070 -0.082 
0.500 -0.075 -0.072 a.113 -0.039 
0.650 -0.W -O.W,4 4.0% -0.032 

2go . -0.07-I -0.051 -0.047 -0.on -0.062 4.0% -0.057 -0.030 
0.950 -0.035 -0.030 -o.@? -0.016 

0 0 0 0 
1.382 1.123 0.903 OJ#50 
0.6% 0.4-i% 0.329 0.015 
0.266 0.146 0.034 -0.208 
0.097 0.007 -0.080 -4.265 

l-O.049 -0.115 *.184 -0.317 
-0.108 -0.166 -0.2l7 -0.315 L -o.lco -0.129 -0.152 -0.207 
-0.a +Llo9 4.122 -o.l5O 
-0.065 -0.032 a.037 -0.066 
-O&I -o.w,I, a.046 -o&&5 
-o.oa -0.026 4.025 4.030 
-0.052 4.046 4.al2 -0.042 
-0.025 -o.wl aol7 -0.015 
-0.010 -3.oo5 0 0.002 

0 

O.Wd 
a284 
-a43 
-0.443 
-a452 
-0.425 
-0.260 
-o.lP 
-0.082 
-o&52 
-0.037 
-0.046 
-O.CQl 

0 

0 0 
-a%0 -1.555 
-0.901 -1.5348 
-0.910 -1.390 
-0.7~8 -1‘161 
-0.725 -0.999 
-A642 -0.838 

i 

-0.348 -0.463 
-0.2% -0.296 
-J.lzJ -o.l7l 
-0.076 -0.119 
-0.046 -0.097 
-0.075 -0.134 
4.052 -0.108 
-0.017 -o.M!9 

Ulna W/5, Inverted attitude AC, v  - 250 rtfsec; R - 

0 

4220 &o &9 
-3.757 -3.941 -4.123 
-2. E 83 -3.147 -3.3oo 
-2. 6 -2.460 Q.507 
-1.927 -2.022 -2.114 
-1.618 -I.PI -1.778 
-0.976 -1.039 -1.111 
-0.750 

-0.629 
-0.607 
-0.641 
-0.666 
-0.566 
-0.275 

-0.820 -G99 
-0.685 

LJ 
-0.728 
-0.745 
-0.616 
-J.295 

0 
2.56; 
1.42.b 
OdBi 
o.57i 
0.325 
O.le3 
0.037 

-0.041 
-0.065 
-0.075 
-0.056 
-0.080 
-0.052 
-0.033 

-0.ooa -0.134 -0.256 
-0.109 -0.207 -0.301 
-0.206 -0.270 -0.347 
-0.231 -0.284 -0.341 
a.167 -0.197 -0.2~ 
-0.133 -0.146 -0.162 
-o.oga -0.06a -o.oa 
-0.0% -0.052 -0.055 
-0.034 -0.040 -0.044 
-0.052 -0.0% -0.056 
-0.025 4.025 -0.028 
-o.an 0.001 0 
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Wimz BP/O 

I a 

Table 22 

LOCAL FORCB AND MOMENT CORFFICIENTS FRObi INTEGRATED 

ELI0 
I io.l" 

12.15' 
14.15O 

i 15.10 
- 16.15' 

la.t5o 

BP/O Winu v= 250 ftheo. R s 3.2 x IO6 

I 

a 

- 4.05O 
- 2.0 

8.1 
10.1° 
12.15' 
14.15O 
wLl5o 

/ 
1 

-0.302 
-0.207 
0.012 
0.231 
0.452 
0.660 
0.867 
1.070 
1.247 
1.365 
1.451 
1.470 
I.372 
1.311 

cT 

-0.m41 
-0.0035 

0.0028 
o.oOl3 

-O&26 
-0.0439 
-0.0892 
-0.1467 
-0.2149 
-0.2647 
-0.2952 
-0.2986 
-0.2142 
-0.1169 

cL 

-O.jol 
-0.206 
0.012 
0.231 

x: 
01072 
I.081 
1.262 
3.308 
1.481 
4.505 
I.378 
1.204 

VE 125 ftheo. R L: 1.6 x ,I$ 

cD 

0.0225 
0.0116 
O.C.024 
oml3 
0.0033 
0.0028 
0.0036 

E%z; 
0:0265 
0.0661 
0.0956 
0.1740 
0.2970 

50 I 

-0.0353 
-0.0285 I 
-0.0237 
-0.0148 j 
-0.oog5 
-0.0307 
-0.0368 

I 

-0.0819 ) 
-0.1551 

C I 
N 'T 'L CD %I 

1.472 -0.3234 
1.4Ol -0.1692 

+ 
I- 
I 
I 



Wing BP/l 

Table 26 

LOCAL FORCE AND MOMENT COFZ'FICIENTB YROh! IIFlX'X&ED 

pRESSIJRE h5ASLJREWLNTS 

v=125ft/aeo. R=1.6x?06 

I I (I 
I ! cN 'T ; 'L 'D 1 

I t 
! 

NonmL attitude 

-0.0100 
-0.0056 

0.0030 
0.0024 
0.0027 

-0.0012 
-0.0062 
-0.0249 
-0.0491 
-0.0816 

:::;:6’ 
-012541 
-0.2881 
-0.2899 
-0.1448 
-0.1619 

1: -0.314; 0.0249 
.0.158! 0.0060 

0 1 0.00~ 
0.0831 0.cn11 
o.t59! 0.0026 
0.240 0.0033 
0.3iP o.QQ5a 
0.483 on26 
0.646 0.0181 
0.797 0.0390 
0.956 0.0537 
1.118 0.0778 
1.252 0.0801 
1.338 0.1145 
1.361 
I.1151 

0.1225 
0.2108 

1.123' 0.2172 

-0.0447 
-0.0364 
-0.0327 
-0.03lS 
-0.03l7 
-0.0294 
-0.0271 
-0.0249 
-0.0240 
-0.0192 
-0.0145 / 
-0.0133 
-0.0086 ’ 

0.0035 
-o.cw+ : 
-0.0959 I 
-0.0968 / 

-0.~026 1-0.126 0.0061 
0.0028 ; 0.031: 0.0019 

0.123 -0.0017 -0.cm3 
Q.oul9 

-0.0006 
-0.00i5 
-0.0263 

Inverted attitude 

i 

-0.0422 i 
-0.0518 I 
-0.0391 i 
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Table 26 (Contd) 

MCAL FORCE AND MOMENT COEFFICIENTS FROM INl!kGMTED 
PRESSURE blEAsmRNrs 

V = 250 ft/seo. R = 3.2 x i06 

a 1 'N j 'T ( 'L 1 'D 1 'm 

Normal attitude I 
-0.0122 -0.156 
-o.ooog 0.011 

0.0029 o.OY8 
0.0026 0.104 
0.0019 0.182 

-0.oOi2 ; 0.249 
-0.0071 0.332 
-0.0288 / 0.4~9 
-0.0521 ( 0.660 
-0.0907 0.830 
-0.i333 0.985 
-0.1873 1.144 - 

-0.ooo6 -0.03Y4 
-0.0013 20.0347 

0.0016'$.~;~%& 
O.oooY 
0.0037 I -0:0330 
0.0039 / -0.0320 
o.co59 -0.0286 
o.OOY7 / -0.0283 
0.0249 
0.0365 

i -0.0238 
,-0.0222 

0.0552 -0.0176 
0.0749 -0.0153 

lnoomplete i-O.0078 
pressure *-0.0037 

measurements ( 0.0029 

- 4.3O 
- 2.1° 
- l.o" 
- O.YO 

0.05O 
1.15O 
2.25: 

k$? 

8:8O 
10.95O 
13.15O 1.131 
15.3O 
17.4c 

1.284 
1.384 

l0.45O t.41t 

-0.155 
0.011 I 
0.098 
0.104 
0.182 
0.250 
0.332 
0.498 
0.667 
0.826 
0.978 

- 4.0° -0.155 
- 1.85' 

0.750 
0.031 

- 
0.35O 

; 0.118 

1.45' 
I 0.200 
I 

2.55' / 
0.268 
0.355 

4.70 0.524 

Inverted attitude 
-0.0089 -0.116 

0.0021 0.03.l 
0.0028 0.118 
0.0026 0.200 

-O&Q06 / 0.268 
-0.0076 0.355 
-0.0262 , j 0.525 

-O.'XO9 a-0.0358 
0.ool1 -0.c408 
O.cmJ 
0.0038 ':::g 
0.0061 
0.0081 

-a0349 / 
-0.0320 

0.0170 -0.02g6 
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27 Table 

LOCAL FORCE AND MOMENT COEFFICIIN'S FROM INpEGWs!l'~ 

mEsuRE MEAsmms 

V=l25ft/seo. R= 1.6x ,06 

a 1 CN CT I CL j CD / Cm 
, 

- 

Nod attitude / 

-0.0028 t-O.109 0.0052 -0.03a5 
0.015 o.co17 -0.0329 

%% ! 0.132 0.0026 i -0.0294 
-0.0038 0.257 0.0055 : -0.0250 
-o&l52 j 0.381 0.0131 
-0.0331 / 0.508 / 0.0223 
-0.0567 I 0.628 0.0340 
-0.0872 I 0.766 j 0.0520 
-0.4210 0.883 j 0.0711 
-0.1628 1.016 \0.0962 
-0.2059 1.121 ! 0.1208 
-0.2599 1.206 0.1348 
-0.2736 
-0.2834 ;.;8& ’ ,2;3;; . 
-0.2871 / 112% ; 0.1502 

-0.0207 
-0.0165 
&Of73 
-0.0127 
-0.0089 
-0.0038 
-0.0022 
-0.0019 

0.0019 
0.0018 
0.0018 

Inverted attitude 

0.517 -0.0302 0.517 

o.cQO2 
0.0020 
0.0051 
0.0086 
0.0147 
0.0202 I 

-0.0244 
-0.0336 
-0.0314 
p37; 

-0:04&1 
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Table 27 (Contd) 

~cAt~cEAt?DWMWl'COEl?FICIlW!SFROM LWECUTED 

FRESSUREMEAS~~TS 

BP/2 rinR v = 250 fthc. R = 3.2 x 10~ 

- 4.7O 
- 2.1° 

-0.139 
0.012 
0.131 
0.269 
0.382 
0.511 
0.655 
0.783 
0.904 
I.024 
1 .I46 
1.243 
1.279 
I.312 

Normal attitude 
-0.oll5 -y;3; 

o.co31 . 

UQIY 1 2’2; 

:~~I 0'383 
$0345 1 0:511 
-0.0% 1 0.657 
-0.0Y03 ~ 0.786 
-0.1267 i 0.911 
-0.4647 ' 1.032 
-0.2106 / I.358 
-0.2609 1 1.253 
-0.2885 [ 1.298 
-0.3157 / 1.3Ja 

1: 

LL 

-O.OCOl -0.03e4 / 
-O.CO& I -0.0325 
0.0018 

/ 
-0.0305 

o.caty -0.0277 
0.0122 , -0.0223 
0.0212 i 
0.0370 / 

-0.Ol59 
-o.olyc 

0.0528 -0.01jo 
0.0719 -0.0093 
O.og86 ~-0.0058 
0.1275 -0.0021 
0.1527 0.0038 
0.1605 0.0022 
0.1720 ; O.ocrC7 
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'Uinu BP/j v 3 125 ft sea, R = 1.6 x 
6 

IO 

F 

Table 28 

LOCAL FORCE AND MOMENT COEFFICIENTS FROM INTGCRATED 

FREsmRB MRA8uRQdms 

a 'N 'T cL cD C m 

Nomel attitude 
- 6.45' -0.171 
- 5.45O $.lv& 
- 4.4O 
- 3.4O 
- 2.4O 

-ok49 

- 1.4O 
-0.003 

0.035 
- 0.35O. 0.079 

0.65' / 0.122 
l.65' 0.162 

0 ! 
;I$0 ~ 

7.75O i 
9.75O I 

11.8°0 ~ 
13.85 
15.85'~ 
17.90 : 
lY.YO 
21.95" 
2X95'/ 
25.0' 
25.5' 
25.8' j 

0.252 
0.327 
0.419 

E-g 
0:681 
0.761 
0.862 
0.952 
1.031 
I.101 
I.137 
1.116 
1.168 

-0.0050 
-g.gg 

0:0031 
0.0038 
0.0036 
0.0030 
0.0012 

-0.0015 
-0.0073 
-0.0179 
-0.0323 
-0.W8 
-0.0706 
-0.0929 
-0.1179 
-0.1536 
-0.1846 

2%2l 
-0:2793 
-0.2869 
-0.2887 

-0.171 / 

-0.110 
-0.087 
-0.049 
-0.002 
0.035 I 

0.079 
0.122 
0.162 
0.252 
0.367 
0.420 

::g 
0.6% 
0.765 
0.867 
0.950 

‘I 
I.&l 
1.114 
?.I49 
A.170 
1.177 

0 0.276 
k::O 0.367 

lime1 
-0.0012 

o.ool1 
0.0016 
0.0031 
0.0038 
o.cao 
0.0036 
0.0018 

-0.0002 
-0.0083 
-0.ole4 

ad stt 
-0.122 
-0.091 

20-t 
o:ou, 
0.071 
0.113 
0.149 
0.1% 
0.276 
0.367 

O.M43 
0.0023 
0.0085 
o.co6o 
om39 
0.0027 
0.0025 
0.0026 
0.0032 
0.0089 
0.0147 
0.0248 

EC;;; 
010727 
0.0947 
0.1184 
O.lwl 
0.1776 
0.20% 
0.2271 
0.2396 
0.2480 

-0.0452 

:oo:~iz 
-0.0334 
-0.0309 
-0.0279 
-0.0237 
-0.0225 
-0.0191 
-0.0142 
-0.0071 
-0.0043 
-0.0018 

0.ocl1 
0.0028 
0.0064 
0.0069 
0.0082 
0.0062 
0.0044 
0.0016 

-0.0020 
-o.oogi 

use 

0.0108 
0.0086 
0.0050 
0.0037 
0.0031 
O.ooj2 
0.0045 
0.0056 
0.0034 
0.0133 
0.0234 

-aw 
-0.0450 

3$$ 
-ok345 
-0.0306 
-0.0268 
-0.oue5 
-0.0208 
-0.0133 
-CL0119 



Table 28 (Contd) 

LOCAL FORCE AND MOMENT COEFFICIENI'S FROM INTEGRATED 

wI(ssuRE ll!xAs~rnS 

v = 250 ft/seo. R E 3.2 x 10~ 

a cN cT 3 cD C m 

Normal attitude 
- 6.350" -0.169 -0.0021 -0.168 O.Oi66 -0.0438 

-0.126 

, 

-0.126 -0.086 t -0.0021 0.0005 
! 0.0019 

-0.086 omY7 0.006y ~:~ 
-0.039 

1 O.ool8 
-0.039 0.0042 XL0351 

-0.008 
0.042 

; -0.008 0.0021 -0.0330 
/ 0.0025 0.042 0.0015 -0.0288 

0.083 : 0.0029 0.083 0.0025 -0.0265 
0.129 O.aO25 -0.0223 
0.l69 0.0068 -0.0201 

;:: : 0.25G 0.0085 -0.0160 

7.q 
0.3&A ~-0.0187 o.yd+ 0.0162 -o.Qljo 
0.431 
0.511 

I-o.0 a32 3 
I-o. 

0.431 -0.0061 

13.95O 23 

0.512 
0.0258 
0.0402 -0.0030 

15.95O 
0.690 0.600 -0.0667 -0.0893 0.692 0.601 ,o.oiw 0.0583 -0.cm6 0.0027 

I&O0 
%7&4 

:g::::g 
0 97iOlco7 

20.0° 
0388 ;0:1333 %a 

22.05' 0.958 I.045 -0.1837 -0.2178 0.963 1.050 fO.1552 0.1904 
0.W 

! I 0.0032 

Inverted attitude 
-0.144 -0.0033 -0.143 0.011i 

0.0012 -0.101 0.0096 
,-0.0432 
'-0.0413 

0.0025 -0.050 0.0063 -0.0391 
0.0035 -0.018 o.@Wt i-0.0365 
0.0037 0.018 0.0031 '-0.0352 
0.0037 0.062 ,0.0030 a0305 
O.COjo 0.107 1-0.0273 
0.0010 0.153 jO.CQ-6 ,o.oob6 '-0.0242 
o.oa2 o.i97 io.0069 :-0.0222 

0.282 -0.0084 0.282 0.0132 
-0.0212 0.368 0.02Ol 

j-o.0175 
,-O.M31 
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Table 29 

LOCAL FORCE AND MOMENT COEFFICIJSNl'S FROM INlWXATED 

PRESSURE !sfEAsuREMENTs 

v = ?25 t-t/sac. R = 1.6 x Id 

Normal attitude 

0.091 
0.122 
0.183 
0.252 
0.386 
0.538 
0.679 
0.830 
0.983 
I.061 

28.85"' 1.104 -0.2784 / 1.102 
2Y.85'i 1.150 -0.2986 I 1.146 
30.35' j 1.139 -0.2778 I.123 

- 5.6' 1 

- 4.6' 
- 3.6' 
- 2.6' 
- 1.6' 
- 0.6' 

0.4O 
1.45O 
2.45' 
4.45O 
6.45' 1 

-0.099 o.ooo7 -0.099 o.oloG 
-0.067, 0.0013 '-0.067 

/ 
I 

-0.037 0.0025 -0.037 I 
0.0067 
o.oa.8 

-0.005 ; 0.0024 l-0.005 0.0026 
0.012 / o.ook6 0.012 

! 
0.0043 

0.055 ! 
0.084 ! 

0.0037 0.055 0.0032 
0.0028 i 0.084 0.0034 

0.112 I o.ooog / 0.112 0.0037 
0.146 I o.m3 O.l46 I '.0°5Y 
0.219 

/ 
-0.0050 

i 
0.218 

0.261 -0.0137 1 0.261 
0.0121 

/ 0.0158 

0.0042 
0.0044 
0.0080 
o&l31 
0.0324 
0.633 

%i3~ 
0.2407 
0.2796 
0.2886 
0.3129 
0.3358 

Inverted attitude 

-0.0417 
-0.0373 
-0.0326 ~ 
-0.0282 / 

-0.0254 ' 
-0.0215 I 
-0.0210 / 
-0.0154 i 
-0.ti1 
-0.052 

0.0025 
0.0059 
o.co51 
0.0039 

-0.0076 
-0.0137 
-0.oq93 
-0.0203 
-0.0262 

/ 

-0.0439 
-O.&l2 
-0.0381 
-0.0330 
-0.097 
-0.0246 

I 

/ 

j 
I 

-0.0215 
-0.0188 / 
4.0129 1 

0.0073 / 
0.ocL1 / 
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Table 29 (Cod) 

Winu BP/+ 

LGALFOECEANDYOHlW COFZFICIESTS FROM INWXATED 
PBBssuBE -EwTs 

v = 250 fth30. x = 3.2 x 10~ 

Normal attitude , 

-0.0014 -0.128 10.0127 -'$O$ 
0.0023 -0.066 / 0.0~73 . 

/ 
0.003i -0.037 
0.0044 -o.mY 
0.0027 0.023 
0.0033 0.053 
0.0027 0.085 
0.0319 0.117 

-O.cK&Y 0.185 
-0.0119 0.249 
-0.0345 0.308 
-0.0642 0.527 
-0.1117 0.691 
-0.1590 0.849 
-0.2234 l.K4 
-0.2566 A.074 

-::% ' j 1.105 1.137 

0.0052 : -o.oj$ 
O.OC&.8 / -0.0294 
0.0022 ( 4.0248 
o.ocjo / -0.0223 
0.0037 ( -0.ol84 
o&I55 / -0.0153 
0.0072 -0.0103 
0.0132 -0.0?58 / 
0.0319 i 0.00ol ’ 
0.0636 I 0.0~63 i 
0.1056 0.0052 ’ 
0.1702 -o.cKiB 
0.23y5 -0.0062 
0.2796 i -0.0142 
0.3002 / -0.Ol52 
0.32% : -0.0x)4 

Inverted attitude 
-o.ooos -0.114 , O.Olc6 
-o.oooh -0.085 0.0066 

o.ca3 :-O&Y o.oc45 
0.0023 -0.020 0.0032 
0.0023 j o.ca3 0.0021 
0.0029 0.035 0.0024 

-0.0424 
-0.0394 
-0.0371 
-0.0331 
-0.0294 
-0.0268 
-0.0216 
-0.0188 
-0.w8 
-0.olo5 
-0.0059 
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Table 30 

LOCAL FORCE AND MOMENT COEFFICIEhppS FROM INTEGRATED 

PRmwRE BS 

v = 125 fthO0. R = q.6 x 40~ 

a % cT cL 
C 
D cnl 

Normal attitude 

o;oi3 
0.125 

- 6.45’ -0.060 

0.201 
0.s 
0.432 
0.561 
0.718 
0.888 
1.018 
1.103 
1.161 
1.076 

L 

-0.w 
0.011 
0.025 
0.039 
0.050 
0.067 
0.082 
0.105 
0.141 

’ . 
L 

0.0056 
0.0031 
0.0038 

-0.059 
-0.029 

0.0027 
0.0019 

0 
-0.W 
-0.014 
-0.0289 
-0.0452 
.0.0677 j 0.3.6 
-0.0918 0.687 
-0.1186 / 0.830 
-0.1525 I 0.932 
-0.1731 ! 0.997 

0 
0.012 
0.024 
0.039 
0.0% 
0.083 
0.125 
0.200 
0.302 
0.426 

0.0123 

O.OcG5 
o.OcG5 

0.0053 

0.0031 
O,WJt 

0.0033 

0.0052 
O.cO82 
o.oigj 
O.o43J+ 
0.0879 
0.1440 
0.2281 
0.3365 
0.4379 
0.5032 
0.5606 
0.5897 

Inverted attitde 

O.OI23 
o.or29 
0.0086 
o.coL7 
0.0055 

0.0056 
O.OOL5 

o;ti3 
0.0038 
0.0021 
0.0003 

-0.col3 
-Go050 

O.lat9 
0.0616 
0.0281 
O.Ol51 
o.Ol05 
0.0072 

-0.290 
-0.200 
-0.115 
-0.079 
-0.050 
-0.019 
-0.007 

0.011 
0.025 
0.039 
0.050 
0.067 
0.082 
0.105 
0.141 

0.0059 
0.0042 
0.0049 
0.0055 
0.0050 
o.co49 
0.0082 
0.0069 
0.0108 

i 

-a0192 

-0.0364 

-0.0163 
-0.0116 
-am?& 

-0.0314 

-0.co20 
-O.OOlO 

-0.0231 

0.0063 
0.0013 

-0.0144 
-0.0296 
-ww9 
-0.0793 
-0.1081 
-0.1238 
-0.i3a4 
-0.1384 

-0.0293 
-0.0322 
-0.0431 
-0.0402 
-0.0301 
-0.0326 
-0.0258 ; 
-0.0241 
-o.olgg 
-0.Ol66 
-o.olza 
-0.0089 1 
-0.0059 : 
-0.Oab3 ! 
-0.m7 
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Table 30 (Contd) 

MCALFORCE ANDMOMEiIQ COEFFICIENTSFROM mEGRATED 

FtlEsam LfE3s.ms 

bvinR BP& v=2 50 ft/sec. R E 3.2 x 106 

a 
cN cT cL I CD I % 

Normal attitude 
- -0.059 

I - 
6.35" 4.35'; 

2.35: / 
-0.027 

' - -0.001 
I - 1.35o 0.009 
1 - 0.35 
I 0.65' 

0.022 

1.65' 
0.040 

3.65' 
0.057 

5.65' 
0.089 

9.65' 
0.125 
0.207 
0.302 
0.433 
0.564 
0.717 
0.877 
0.949 
1.033 
1.138 
1.155 

o.oojs, -0.05a 
0.0050 -0.027 
0.0058 0 
0.0048 0.009 
0.0029 0.022 
0.0030 0.040 
0.0018 0.057 

-0.ooo7 0.089 
-0.0056 0.125 
-0.0153 0.207 
-0.0291 0.300 
-0.0456 0.427 
-0.0651! 0.548 
-0.0895, 0.684 
-0.1190: 0.820 
-0.13201 0.877 
-0.15631 0.946 
-0.16491 I.020 
-0.1777/ 1.027 

0.010~ -0.0349 
0.0070 / -0.0294 
0.0058 -0.0231 
0.0046 -0.0182 
0.0028 -0.0143 
0.0035 
0.0034 
o.oow 
0.0068 
0.0197 
0.0431 
0.0882 
0.1482 

-0.0104 
-0.0084 
-0.0025 

0.0012 
0.0050 

0 
-0.0115 
-0.0310 

0.2302 -0.0550 
0.3314 -0.0797 
0.3870 -0.oy10 
2% -0.1059 

-o.ijol 
0.5580 1 -0.1318 

Inverted attitude 
- / 
- 

5.65' 3.65' -0.056 O.OlW 

2.65' -0.023 

o.oow; o.w@'-o.O22 -0.055 -0.0361 
0.0063 -0.0297 

- 
I -1.65' 

-0.007 O.O06Oi-0.007 
0.0060~ 0.003 

0.0063 i -0.0254 

- 0.65' 
0.003 

o.o0&3l 0.021 
0.0060 i -0.0226 

/ 0.021 o.cQ45 
0.35O 0.034 0.0038 0.034 0.0040 

I 1.35O 
2.35' 3.35: 

0.050 0.0038 0.050 0.00% 
, 0.068 0.001y 0.068 0.0047 

0.083 

6.4 lr32 
0.105 ; 

0 0.083 
-0.0010, / 0.104 

0.0049 I-O.0062 

0.142 -o.ool+6\ 0.142 
0.0070 1 -0.0045 
0.0113 -0.0013 

I 
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Table 31 

BALANCEMEASURENENTS OF LIE"l'.DRAGAND 
PITCHING MOM&KC 

wing RF/l 

VI 125 ft/seo. R = 1.6 x 106 V = 250 ft/seo. R I 3.2 x 406 

$.05$ 

01067 
0.124 
0.265 
0.m 
0.549 
0.669 
0.799 
0.928 
1.044 
1.105 
1.147 
1.147 
1.088 

0.0276 
O.Ol$4 
0.0081 
0.0070 
0.0071 
0.0066 
0.0114 
0.0192 
0.0334 
o.oJ+aa 
0.0654 
0.0902 
0.1155 
0.1307 

0.1437 

- 

E m 

-0.0361 
-0.0325 
-0.0312 
-0.0298 
-0.0289 
-0.0271 
-0.0256 
-0.0245 
-0.0260 
-0.0263 
-0.0270 
-0.0285 
-0.0301 
-0.0310 
-0.0322 
-0.0324 
-o.Oy+l 

No tests at higher 
Reynold's number 

I 
I 

I 
i 

/ 

No “inverted attitude” tests 
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32 Table 

BAWLNCEMEASrmEMENTSOF-LDT.DRAGAND 

PITCHING bIWElW 

VE 125 ft/aec. R = I.6 x IO6 Vr 250 ft./see, R = 3.2 x 106 

0.394 0.0278 -0.0182 

ij$&qzj 
0:05O 0:,03 0.09% -0.023 : 
2.1i0 0.203 
4.20 0.307 
6.25' 0.408 
8.35' 0.516 

0.0121 
0.0194 
0.0305 
0.0453 
0.0&+1 
0.0853 
0.1113 
0.1394 
0.1716 
0.1879 

, 

-0.0203 
-0.0194 
-0.01r~6 
-0.0194 
-0.0213 
-0.0242 
-0.0272 
-0.0297 
-0.0348 
-0.0375 I 

1 

No “inverted attitmle” tests 
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'Iable x 

Eii'JANCE l&!SsLTREM~P~S OF LIFT. DRAG AND 
PITCHING MOMENT 

v = 125 ft/sec. R = 1.6 x d V = 250 ft/sec. R = 3.2 x ,06 

a 

-0.054 
-0.023 

::i$ 
0.071 
0.106 
0.131 
0.201 
0.275 
0.350 
0.434 
0.514 
0.596 
0.680 
0.767 
0.853 
0.942 
1.021 
I.035 

j 
I 

- 

cD 

0.0123 
0.0111 
0.0405 
0.0111 
O.Oll7 
0.0135 
0.0124 
0.0185 
0.0275 
0.0394 
0.0560 
0.0752 
0.0907 
0.1261 
0.1590 
0.1942 
0.2354 
0.2802 
0.2904 

-0:0297 
-0.0277 
-0.0256 I 
-0.0235 
-0.0213 
-0.0194 
-0.0181 
-0.0166 1 
-0.0160 
-0.0161 1 
-0.0199 / 
-0.0241 
-0.0287 
-0.0345 
-0.0420 

2%: 
do714 
-0.0750 

J 

1 

12.20 0.521 
14.25' 0.611 
16.25' 0.699 
18.300, 0.791 
20.35 / 0.882 
22.32': 0.973 
24.4 1 4.055 
24.9: 
25.4 

j 1.078 
I 1.093 

0.0115 -0.0297 
0.0108 -0.0279 
0.0106 -0.0258 
0.0108 
0.0116' 

-0.0236 
-0.0219 

! 0.0139 -0.ola4 
i 0.0204 -0.0170 
I 0.0297 -0.0167 

0.3062 i -0.0769 
0.3164 / -0.0791 
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3J Table 

llU.ANOE~SOFLIET.DRAGAND 
PITCHING MOMENT 

winn 

v = 125 ft/sec. R e 1.6 x IO6 V I 2% ft/seo. R = 3.2 x IO6 

I a 

-0.027 0.0111 
a017 0.0114 
-0.006 0.0110 
0.009 0.0111 
0.020 0.0110 
0.032 f?.0111 
o.olJ+ 0.0108 
0.060 0.0?27 
0.074 j 0.0143 
0.108 , 0.0197 
0.?45 
0.183 / 
0.275 j 
0.390 
0.511 
0.632 
0.756 
0.890 , 
0.988 1 
4.086 I 
1.100 / 
A.073 j 
1:021 

0.0234 
0.0375 
0.0635 
0.1154 
0.1806 
0.2650 
0.3702 

:*gz: 
0:8864 
0.9467 
0.9771 
1.0139 

E m 

-0.0198 
-0.0107 
-0.0166 
-0.01~ 
-0.0139 
-0.0125 
-0.0107 
-0.0101 
-0.0101 
-0.0690 
-O.Oljs 
-0.0195 
-0.0323 
-0.0577 
-0.0866 
-0.1197 
-0.1550 
-0.1986 
-0.2451 
-0.2618 
-0.2612 I 
-0.2477 i 
-0.2339 ' 

-0.026 
-0.014 
-0.003 
0.010 
0.022 
0.033 
0.047 
0.063 
0.077 
0.111 
0.147 
0. 486 

T 
t 

% 
/ E 

m 

0.0131 -0.0198 ' 
0.0123 -0.0183 
0.0121 -0.0170 0.0121 

~.OlW 
! 

0.0123 -0.0139 j 
0.0126 -0.0129 
0.0139 -0.0107 
0.0151 

; 
, -0.0102 

0.0164 -0.0103 
/ 

0.0224 -0.0114 I 
0.0302 -0.0140 

( 0.0673 
0.0402 -0.0180 

0.277 i -0.0319 

0.382 IO.1135 0.507 / 0.1804 ,zz;; 
0.631 ) 0.2641 -0.1156 
0.765 j 0.3755 -0.1549 
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36 Table 

ExAUIKEMEASU~S OF LIFT,DRAGAND 

PITCHING MObtENT 

WlnK OF/l 

V E 125 ft/seo. R = 1.6 x 106 V = 250 Pdsec. R = 3.2 x IO6 

I T - / 
; - 6.89 

;I!-;;; 1 
- 3.75O ' 

! 
i - 2.6O 
j - 1.6: 

I-o.105 / I -O*Ol+Y i 

-0.361 
-0.x2 
-0.229 
-0.178 

I- 
i 0.0266 

0.0228 
0.0133 
0.0118 
0.0082 
0.0086 
0.0069 
0.0063 
o.ooyi 
O.OlJ&? 
O.Oj66 
0.0235 
0.0258 
0.0370 
0.0404 

10.3, 
11.3, 
12.5, 
13*40 
14.6 
15.5O 
16.7' 
17.65' I 1.084 / 0.1257 

E 
m 

-0.0131 
-0.0063 
-0.0094 

-0.0064 

-0.0038 
-0.0020 

O.OW4 

-0.0018 : 
-0.0023 
-0.0026: 

- 
- 

-0.0051 : 
-0.0043, 

- : 
-0.0049 I 
-0.0104 / 

I a 

I , > i 
-0.364 
-0.242 
-0.t81 
-0.113 
-0.049 
0.022 
0.081 
0.159 
0.217 
0.288 
0.351 

gg 

oh75 
0.914 
I.035 
1.147 

-I- 

t 

%I 
0.0260 
0.0150 
0.0125 
0.0039 
0.0083 
0.0079 
0.0071 
o.OOy2 
0.0101 
0.0155 
0.0171 
0.0262 
0.0277 
O.OWY 
0.0605 
0.0027 
0.1062 
0.1336 

c 
m 

-0.0128 
-0.0095 
4.0077 
-0.0066 
-0.0052 
-0.0041 
-0.0023 
-0.0015 
-0&005 1 

0 
0.0006 
0.0006 1 
odmo 

-0.ooo7 , 
-0.0021 
-o.cQo I 
-0.0063 
-o.a?85 / 
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Table 37 

BAIANCE-SOFm.DRAGAND 
IQIToliswG Mm 

wina,, cp,/2 .",, ,*-r ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ;_ ,__ _,, _ 

k Rz3.2~ ,06 V = 125 ft sec. R = 1.6 x IO6 v=2 50 fweel 

0.0437 - 
0.0129 -0.0078 
0.0092 - 
0.0088 -0.0051 
0.0031 - 
0.0083 
0.00% 

-0.co1g 
- 

0.0103 j 0.0010 
0.0157 I - 
o.oi64 0.0029 
0.0261 0.0034 
0.0386 0.0031 
0.0546 0.0014 0.0754 -0.0026 / 
o.oqv2 -0.0059 / 

0.1284 -0.0107 / / 
0.1572 -0.0156 / 
0.17& -y;g 1 
0.4902 , 

i s ’ ED E, / 

-0.238 
-0.166 
-0.139 
-0.064 
-0.042 

0.033 
0.053 
0.129 
0.152 

-0.358 ; 0.0363 : - 
-0.274 0.0229 ' 

/ 
- / 0.0198 j -0.0101 i 

I 0.0122 i - 

I 
0.0119 

-0.0082 I0.0081 - I 
'o.cca2 

1 

0.0080 
j -O-0054/ 
I - 
1 -0.0019 / : 

I o.och% ; - ’ 

0.0240 ! 0.0038 
0.0349 j o.ooO6 
0.0532 , -O.OOlV 
0.0721 / -0.0030 
0.09~~ -0.0060 
0.1201 

/ 
4 -0.0106 

0.1&37 ! -0.0166 
0.1568 ( -0.Olk38 

- I - 

a 

- 6.45' 

I $-;o 
- 213" 
I- 1.8' 
‘- 0.2: 
i O.30 

Lao 

! 3 
1 lr4; i 605~ 

8.6 
1 10.65' 

12.7 .ll+.a” 
16.9' 
18.95' 
20.0 
21.0° 

t- 

-0.052 
0.025 
0.049 
0.127 
0.153 
0.230 
0.253 
0.365 
0.473 
0.580 
0.695 
0.802 
0.917 
1.013 
1.063 
I.100 
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BALANCEMFASUREbWUS OF LIFl!.DRAGANll 

PITCHING MOWXI' 

V = l25 ft/eec. R E 1.6 x IO6 V = 250 ft/aec. R = 3.2 x IO6 

a cL % %tl 

- 6.25' 
- 5.a5O 

-0.173 0.014a -0.0124 

- 4.85O 
-0.458 0.0134 -0.0112 

- 4.25' 
-0.125 0.0117 -0.0115 

- 3.a5O 
-0.103 j 0.0084 -0.0106 
-0.093 1 o.Oo90 -0.0103 

- 3.2' 
- 2.8’ 

-0.073 1 0.0062 -0.oo92 

- 2.2O 
-0.0059 
-0.0~2 

/ 0.0067 -0.0083 

- l.a” 
I 0.0056 -0.0068 

- 1.2O 
-0.032 ' 0.0054 

- 0.8’ 
-o.ooa lo.0045 

-0.0063 
-0.0051 

- 0.2O 
O I 0.0043 -0.0035 

0.2O 
0.019 , 0.00&J+ -0.0025 

2.25' .a5O 

0.031 j O.oo>l -O.o017 
1 0.080 

0.090 j j 0.0063 0.0054 0.0023 0.0026 
4.25' 0.162 i O*OCyO O.W& 
6.3" 

lo.35o a.3o 

0.230 I o.oiai 0.0054 

0.301 O.j60 
I 
i 0.0275 0.0433 

0.0049 
0.0017 

'2.4:: C.465 -0.00l,2 
IL.!, o 0.5~6 

/ 0.0620 
0.0763 -o.c@r, 

1 t;. I&: 0.638 j 0.111; -0.ol64 
15.5; 0.720 1 L:Lo3 -0.02lL7 
?S.5 

CL?';)+ 0.802 
'I. 

2c.g / / 1.1737 1563 
-0.w95 
-0.0344 

21.5 
22.~5: 

C.%5 
.x885 

/ 0.1920 -0.op7 
, 0.2113 -0.0439 

23.25 o.$Qo / 3.2311 -0.0~01 

- 6.25' 
- lr25' 

-0.l77 0.0192 -0.0125 
-0.108 0.0115 -0.OlO7 

- 2.2c 
t.a” 

-0.041 o.ooah -0.0070 
- 

1.2O 
-0.034 0.0084 -0.0064 

- 
0.a” 

-0.011 0.0079 $ -0.0049 
- 0.00~ 0.0083 ! -0.0035 

0.0227 0.0053 
0.0335 1 0.0049 
0.0482 0.0026 

12.q 
! 

0.491 0.0&x I -0.0017 
lb4" 
16.45~ 

0.571 O.Ob96 
0.692 

! -'AS69 1 
O.lll+l, I -0.0131 

15.50 
20.5' 

0.755 0.1472 -0*^2:y ; 

22.55O 
0. Sjl! .-I. I'-27 -C.')jOG j 

23.55' 0.967 0.921 
0.22)i 
0.21,31 -0.0405 -o.o!+:y 

j 24.6" 1.wy c.2.,39 , -0.052 
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VC 125 ft/sec. t: = 1.6 x ,06 V = 250 ft/sec. R = 3.2 x 10' 

a “L I c, E 
m 

- 6.05' -0.126 -0.0111 
- 4.00 

0.0133 
-0.073 / 0.0081 -0.0097 

- 3.0° 
2.0° 

-0.048 0.0053 -0.0081 
- 

LO0 
-0.026 

1 
O.WW -0.0059 

- -0.006 0.0042 -0.0033 

a 

20.2' 
23.2' 
24.25' 

cL 

-0.049 
-0.027 
-0.003 
0.016 
0.039 
0.060 
0.119 
0.183 
0.238 
0.307 
0.378 
0.452 
0.521 
0.602 
0.679 
0.795 
0.836 

% I 
c 

m 

o.ca37 1 
O.OQ@O 
0.0073 
0.0073 / 
0.0075 
o/m37 
0.0131 
0.0201 
0.0286 

0”::;~~ / 

00%: 1 
0.1331 j 
0.<664 
0.2248 
0.2483 
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I40 Table 

BALANcF8 MEASUREMENT SaFlLFT.DFiAGAND 
PITOHING M(lMENp 

winn 

Vn 125 ft/eec. R 5 1.6 x IO6 V I 250 ft/sec. R r 3.2 x IO6 

j.8' 
4.2O 

o.oj4 

5.8' 
0.065 

7.80 
0.096 
0.118 

” 

I:::50 
0.161 

13.85" 
0.204 
0.258 

15.85~ 
l7.85O 

0.364 

19.85O 
0.354 

21.85' 
0.405 

23.85' 
0.456 
0.501 

25.96 i 0.563 
27.9' 0.622 

‘~-0 
29.go 0.678 
31.9 ) 0.731 

%iiiGiA 
ok037 -oh025 
0.0037 - 
0.0056 0 
0.0087 - 
0.0043 0.0016 
0.0087 - 
0.0053 0.0031 
0.0076 j 
0.0076 

- : 

0.0053 0.0064~ 
O.cix34' - 

,0.0092 j - 
0.0053 
0.0097 
0.0118 
0.0186 
0.0270 
0.0386 
0*3555 
0.0723 
0.0951 
0.1228 
0.152& 
0.1798 
0.2226 
0.2665 
0.3118 
0.3678 

I 

0.0072 

0.0071 
0.0048 

-o.c#6 
-0.0106 
-0.0181 
-0.0261 
-0.0377 
-O.Ol&l 
-0.0659 
-0.0762 
-o.ogM) 
-0.ll63 
-0.l3l4 
-0.1574 

L 

a 
I % 

-o.ooi, 
-0.003 
0.005 
0.009 
0.021 
0.028 
0.033 
0.056 
0.089 
0.126 
0.l65 
0.210 
0.254 
0.311 
0.364 
0.424 
0.436 
0.536 

ED 
0.0103 
0.0104 
Cr.0098 
0.0102 
0.0099 
0.0098 
o.oog3 
o.cOya 
0.0103 
0.0104 
0.0107 
0.0127 
0.0169 
0.0227 
LO313 
0.0427 
0.0561 
0.0768 
0.0995 
0.1288 
0.1636 
0.1959 

c 
m 

-0.0052 
-0.0066 
-0.0035 
-O.OOW 
-0.0018 
-0.0029 

0 
0.0010 
o.ooo4 
0.0029 
0.0020 
0.0032 
0.0028 
o.cco4 

-0.0039 
-0.0102 
-0.0174 
-0.0305 
-0.oJlo3 
-0.0552 
-0.0730 
-0.0960 



Table W 

BOUNDARY LAYER TRANSl3!ION POSITION AT 
CEXl!RE SECTION: B SERIES WINGS 

v = 125 ft/see; R E 1.6 x 407 V = 250 ft/sec; R = 3.2 x 106 

VC a a VC 

W=r Low3r Upper Later 
surface surface surface surface 

/ 

-. 

BF/l 
-2.0° 
-0.95O 

0.15O ; 
0.52 0.49 
0. L5 

1.20 
2.3' 
3.35O 

i 

5.55O 4-45O 

I 
2: 
0.31 
0.21 
0.15 
0.13 
0.10 

0.053 
0.063 
0.031 

0.010 

0.;3 
0.59 
0.61, 
0.70 
0.71 
0.85 
I.00 I 

No measurements 



Table l+i (Contd) 

BOUNDARY LAYER TRANSITION POSITION AT 
CENTRE SWTION: B SERIZ3 'KINGS 

v = 125 ft/sec; R = j.6 x 106 v = 250 ft/seo; R = 3.2 x to6 
_. ._--- 

Xi/C 
a a 

Upper Losrer 
surface SUrfa0e 

m/3 
- &I0 
- 2.1° 

0.69 0.01 I - 3.1° 

- 0.05: 
0.62 0.01 - 2.i" 
0.57 - I - l.1° 

iso f.92 
0.48 0.71 I - 0.05O 
0.43 0.95~ 

10.05O 8.05O 0”:: 0.15 

0.80 0.88 
0.96 , 1.92 

! 1.00 iso 
8.05O 12.10 

14.15O 
0.13 

16.15' 
om3 - 

0.052 - 

IO.10 
12.1° 
llrl5o 

0.52 / Ledkrg 
0.51 ei?fBe 
0.47 I n 

0.47 0.44 I : 
0.43 0.54 
0.9 0.65 
0.20 / 0.72 
0.16 ~ 0.75 
0.11 0.83 
0.003 0.96 
0.063 1.00 

Leading 
ep 

0171 

5.75O 3.75- 
7.75O 

O.-i6 0.44 0.75 0.79 
0.33 0.90 

13.8' 9.80 
0.21 1.00 

17.8Li0 
0.13 
0.061 - 

E 

- lr45O 0.70 hadins 

- 2.45: 0.60 ei+e 
- Tab5 0.54 0.58 

3:6: j ! 0.71 0.75 
7.6v 
9.60 

0.35 I 0.92 
0.29 ! 0.96 

1j.6~ 
17.6' 

0. lj j 1.00 
0.13 

19.6' 0.08~ ' f 
21.65' 0.06, ! - 

- L.25' - 2.20 - 0.2; 

::i” 
5.85' 
7.85O 
9.85' 

II.90 
15.95O 
17.95O 

0.62 
0.55 

o”:$ 
0.40 
0.33 / 
0.22 4 
0.14 
0. IO 
0.04, 
0.03, 

L-dllpl 
et@ 
;.62 
0.67 
0.67 
0.75 
0.80 
0.83 
1.00 

0.58 Leading 
0.48 e$3e 

::2”7 0.58 0.67 
0.19 0.69 



Table l,2 

BOUNDARY LAYER TRANSITION POSITION AT 

CENTRE SZJ!ION: C SERIES WINGS 

V = 125 ft/sec; R = 1.6 x 106 V = 250 ft/sec; ti 5 3.2 x IO6 

5'" XT/c 
a a 

Upper Lower Upper Lower 
surface SlldCiO3 surface surface 

/ 
@/I 

/ 
I No measurements 

I 

I m/2 

No measurements 

- 3.85O 0.71 
m/3 

Leading 
“$p ; 

- 1.8' 
0.2O 

I 2.25' 
I 
/ 

lu25O 
0.64 
0.69 
0.72 
0.77 
0.77 
0.82 
0.87 
0.91 
0.95 
0.97 
1.00 
1.00 

8.j" 
10.35O 
12.40 

0.3 
0.18 0.&2 I 
0.073 ; 0.81 0.063 0.84 ! 
0.03, I 0.89 : 

/ 

/ 
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Table I+2 (Contd) 

BOUNDARYLAYERTRANSITIONFQSlTIONAT 

CENTRE SECTION: CSRRIESWINGS 

Vn 125 ft/sec; R = 1.6 x IO6 V = 250 ft/sec; R = 3.2 x 10~ 

"T/c VC 
a a 

Upper Lower Upper ' Lower 
surface muface surf.soe surface 

- lroo z - 2.0° 
00 

LO0 
0158 

2.0" 
0.55 
0.50 

7.0g" 
8.05' 

0.19 
0.14 

IO.10 ) 
12.1° 

0.073 
0.052 

I - 2.2O 
- 0.2O 

0.62 
0.54 

1.8" 0.50 

j3.05' ' 0.067 
15.85O 0.054 

L 

%%gg 
” 

0.65 
0.69 
0.74 
0.77 
0.80 
0.83 
0.88 
0.91 
0.97 

0.49 
0.45 
0.39 
0.39 
0.35 
0.21 
0.17 
0.11 
0.094 
0.073 
0.062 

0.51 
0.18 

2% 
0.28 
0.20 
0.14 I 

bding 
:. 6” ? 
0.59 
0.65 
0.65 
0.64 
0.72 
0.75 
0.81 

Ledillg 

0% 
0.56 
0.59 
0.59 
0.64 
0.71 
0.73 
0.76 
0.79 
0.82 

i 
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Table 43 

ZEROLFI'ANGLES OF EF'AM, CF SFXES KtNGS 

I a 
0 

1 Bj’/l B1”/2 1 BJ’//J t BY/4 RF/5 j/ CF/l ' w/2 m/3 c~/4 CF/5 
--... 

Calc. -1.96°/-z.040;-wio1-2.320 -2.52' // -o.76°;-o.780 -I).~x' e&9’ w1J.84’ 

1 &p. I-2.10 I 2.g 1 ,- ,-2.2' -2.3' I-2.2' j!-O.8' j-0.8’ ~-0.8' -0.7’ -o.k" 

l+4 Table 

ZERC LLPP ANGLES AT CXX~FEi SWCION OF BP S-JUES WIKS 

I-- - ‘“0 -1 
r- ap/o BP/l 1 BP/2 1 BP/3 j =/4 BP/‘5 

Calo. : -1.gz”,-1.y60 -2.0i+"/-2.210'-2.320 -2.52' 
, 

Exp. -2.10 i-2.20 +.3O j-2.20 j-2.20 ,-2.2O 
L 



CAICULATEII PRESSURE COEFFICIENI'S ON WINGS OF SmRICAL SEClTON 

x/c 

0.0096 
0.0381 
0.0843 
0.1464 
0.2222 
0.3087 
0.4025 

pg 

0:7778 
0.8536 
0.9157 
0.9619 
0.9904 

a = 0’ a 3: 2’ aa = 5’ 
= 0.212 cN = 0.527 

---a-= 
0.050 l-O.703 

-0.215 l-0.635 
-0.277 j-O.551 
-0.302 -0.498 
-0.311 -0.460 
-0.308 -0.423 
-yh; yg 

&I21 -0:171 
-0.064 -0.102 
-0.016 -0.0~ 

0.026 0.006 
0.067 0.054 
0.118 0.110 
0.196 0.194 

0.146 -1.373 
-0.027 -1.003 
-0.116 -0.811 
-0.167 -0.690 
-o.iYl,. , -0.598 
-0.159 -0.463 
-0.115 -0.31,6 
-0.068 
-0.024 

j-O.243 

0.015 
,-0.155 
j-O.062 

L.S. 

0.979 
0.570 
0.W 
0.140 
0.038 

-0.028 
-0.029 
-0.013 
0.012 
0.039 
0.063 
0.085 
0.110 
0.146 
0.211 

- 

‘xe = a0 
CN = 0.838 

C 
P --l-l U.S. L.S. 

-4.221 0.875 
-2.233 0.852 
-1.5Ci3 0.568 
-1.143 0.367 
-0.928 0.228 
-0.775 0.430 -0.591 

-0.1+38 

0.098, ! 

0.009 ; 
-0.310 0.094: 
-0.202 0.105 
-0.:14 C.116 
-0.041 0.727 

0.027 O.!l+2 
0.100 
0.198; 

0.169 
0.226 
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0.00Y6 
0.0381 
0.08lf.J 
0.1464 
0.2222 
o.jo87 
0.4025 

0 
I 00 
e 

: N=o 

C 
P 

0.052 
-0.212 
-0.274 
-0.298 
-0.307 
-0.304 
-0.242 
-0.179 
-0.117 
-0.061 
-0.013 

0.028 
0.069 
0.120 
0.198 

WinRAP/ 

:::,, 

U.S. 

-0.783 
-0.815 

2$,9 
-0:503 
&l&l 
-0.352 
-0.260 
-0.178 
-0.106 
-0.042 

0.006 
0.055 
0.112 
0.196 

C 
P I cP 

L.S. U.S. L.S. U.S. L.S. 

0.868 -2.903 0.917 -6.632 a.208 
0.276 -1.790 0.735 -3.253 0.992 
0.060 -1.277 0.433 -2.082 0.772 

-0.052 -0.936 0.243 -1.431 0.552 
-0.125 -0.777 .0.141 -1.114 -0.376 
-0.157 -0.648 0.034 -0.886 0.260 
-0.131 -0.493 0.019 -0.650 0.203 
-0.093 -0.363 0.024 -0.476 O.l74 
-0.051 -0.251 0.041 -0.329 0.163 
-0.011 -0.157 0.062 -0.207 0.161 

0.020 -0.080 0.079 -0.111 0.161 
0.056 -0.016 0. loo -0.030 0.165 
0.089 0.044 0.122 0.044 0.174 
0.132 0.110 0.155 0.120 0.195 
0.204 0.201 0.219 0.218 0.248 

ae = 12O 

CN = 1.033 
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Table 42 

LXLOUMTEDpREssuRE COEFFICIENTS ONWINGS OF Z5YMMEtRICAL SFXXION 

O.oog6 
o.oy31 
0.0&3 
0.1464 
0.2222 
0.3o87 
0.4025 
0.m 

0.9619 
! 0.9904 

a e = 3” 

CN a 0.216 

a = 
e 7O 

C 
P 

C 
P 

C 
P 

U.S. L.S. U.S. L.S. 

0.057 -1.024 0.733 -3.075 0.992 
-0.205 -0.708 0.216 -1.497 0.642 
-0.265 -0.562 0.006 -0.992 0.325 
-0.288 -0.q87 -0.097 -0.761 O.ll(2 
-0.296 -0.438 -0.154 -0.626 0.031 
-0.291 -0.396 -0.184 -0.534J -0.038 
-0.230 -0.305 -0.1~ -0.398 -0.039 
-0.167 -0.222 -0.108 -0.286 -0.022 
-0.107 -all& -0.062 -0.190 0.005 
a.052 -0.081 -0.019 -0.109 0.033 
-0.006 -0.026 0.018 -0.043 0.059 

0.033 0.020 0.051 0.012 0.082 
0.073 0.066 o.of35 0.064 0.109 
0.122 0.119 0.130 0.123 0.148 
0.200 0.200 0.204 0.207 0.216 

: 

a 5 12O e 

% = 0.839 

U.S. 

r:g . 
-4.571 
-1.109 
-0.853 
-o.6a3 
-0.498 
-0.350 
-0.229 
-0.130 
-0.050 

0.015 
0.075 
0.139 
0.227 

0.278 
0.944 
0.643 
0.410 
0.251 
0.143 
0.106 
O.og4 
0.098 
0.109 
0.121 
0.133 
0.+51 
0.181 
0.242 



J,8 Table 

CALCULATW FftESSVRE COEFFIClXNYS ON ViIh'GS OF SYMMLTHICAL SECTION 

0.0096 
0.0381 
0.051,3 
0.1~64 
0.2222 
CL3087 
0.4025 
o..scKJ 
0.5975 
0.6913 
0.7775 
0.3536 
0.9157 
0.9619 
0.9901 

L 

ae 5 0 0 ae = Jo ae = 7O 

CN = 0 cif = 0.176 CN = 0.408 

c 
P 

0.060 
-0.200 
-0.258 
-0.279 
-0.284 
-0.278 
-0.217 
-0.155 
-0.097 
-0.047 
-0.002 

0.036 
0.074 
0.122 
0.199 

C 
P 

U.S. I L.S. 

-0.922 0.698 
-0.629 o.j70 
-yg 2’;;; 

. . 
-0.395 -0.171 
-0.358 -0.194 
-0.273 -0.155 
-0.195 -0.110 
-0.125 -0.064 
-0.065 -0.021 
-0.015 0.016 

0.027 0.048 
0.070 0.083 
0.121 0.128 
0.200 0.203 

I: 
P 

U.S. 1 L.S. 

-2.71;9 1.000 -5.811 
-1.207 0.562 -2.229 
-0.843 0.248 -1.301 
-0.651 0.079 -0.914 
-0.537 -0.019 -0.703 
-0.456 -0.076 -0.563 
-0.339 -0.066 -0.404 
-0.239 -0.042 -0.277 
-0.154 -0.011 -0.174 
-0.082 0.020 -0.088 
-0.024 0.049 -0.020 
0.025 0.074 0.036 
0.072 0.103 0.088 
0.127 0.143 0.146 
0.209 0.214 0.229 

i 

- 

ae = 12O 

Cl\1 = 0.686 

II. 9. 

I 
L .'. 

f3. I.9 I 
0.581 
0.541 
0.313 
0.169 
0.076 
0.054 
0.054 
0.067 
0.084 
0.101 
0.118 
0.139 
0.174 
0.239 
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W Table 

CALCULATED PiBSSlJRE COEFFICIFXI'S ONWINGS Ok' SPMMETRICAL SECTION 

; U.S. 
__;___ 
0.0~6 
0.0381 j 

0.062 
-0.192 

0.0843' -0.240 
0.1464' -0.248 
0.2222 : -0.244 
0.3087 -0.234 
0.4025 j -0.175 
0.5ocQ -0.121 
o.iv75 
0.6913 

/ -0.073 
/ -0.030 
I 0.004 

0.036 
0.068 
0.114 
0.190 

-0.938 0.709 -3.058 
-0.571 a.147 -1.204 
-0.438 -0.045 -0.734 
-0.369 -0.122 -0.534 
-0.323 -0.155 -0.!+20 
-0.287 -0.169 -0.3G 
-0.210 -0.129 -CL241 
-0.144 -0.087 -3.153 
-0.087 -0.047 -0.390 
-0.039 -0.011 -0.034 

0 0.019 0.011 
0.033 0.045 0.049 
0.069 0.076 0.087 
0,116 0.120 0.136 
0.194 0.195 0.213 

0.9619 
0.9904 

L.S. 

a = loo 
a I 

aa = 16' 
I 

cN = 0.367 , c,=O.b67 

C 
P j cP 

- 

U.S. 

0.009 -0.068 
0.035 -0.006 
0.058 0. ol+l& 
0.079 0.004 
0.105 0.125 

0.131 
I 0.153 

0.432 
0.842 
0.481 
0.269 
0.+47 
0.073 
0.064 
0.070 
0.084 
0. loo 
0.116 
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SYMBOLS 

A 
0 

t/c 

XT 
h 

a 

Y 
a. 10 

a e 
a 0 
aB - 

F TV ,N 

cL' 
c 

> 
T!' 'T 

cD' ED 
E 'Do' -Do 

'Di' 'Di 
C 

k 

m 

n 

aspect ratio 

chord 

thickness/chord ratio 

chordwise position of boundery Ir,ver transition 

height of tip vortex sheet 

angle of incidence 

induced incidence at ning due to trailing vortices 

half of the inoidenoe induced by the trailing vortioes at a great 

distanoe downstream 

effcotive incidence 

zero lift angle 

reduction in inoidenoe due to bcundq layer 

local and total norm.&L force coefficient 

looal and total lift cceffioicnt 

local ‘and total tangential force coefficient 

local and total drag coefficient 

local and tot&l profile drag ooefficient 

.looal and total vortex or% coefficient 

local and total pitching moment ooeffioient 

1oosJ and totnl pitching moment coefficient at zero lift 

pressure coefficient 

local loading coefficient at a point on the wing 

sectional lift'slope = acL/aae 
boundary layer reduction fnotor 

camber line parameter 

parameter used in loading caloulations 



3. Author Title. eta. 

1 D. Kiiohemann A simple method of calculating the span and chordwise 

loading on straight and swept wings of any given aspOt 

ratio at subsonic speeils 

A.R.C. R. &M, 2735, August 1952 

2 J. Weber The odloulation of the pressure distribution over the 

sua‘faoe of two-dimensional and swept wings with 

symmetriosl aerofoil sections 

A.R.C. R. & X. 23:8, July 1953 

3 J. Weber The calculation of the pressure distribution on thiok 

wings of small aspect ratio at zero lift in subsonic flow 

A.R.C. R. & M. 2993, September 1954 

4 J. 'iieber The effect of aspect ratlo on the chordwise load distri- 

b&Ion of flat and cambered rectangular wings 

A.&C. 17522, October 1951, 

5 G. G. Brebner The applioat;on of osmber ad twist to swept vnngs in 

incompressible flow 

A.R.C. C.P. No.171, En-ch 1752 

6 G. G. Brebner Pressure ad boundary layer measurements on a two-dimensional 

J. A. Bagley wing at low speed 

A.R.C. R. & M. 2806, February 1952 

7 D. H. Peckham Low steed wind tunnel tests to determine the effects of 

taper on low aspect-ratio wings at zero incidence 

u?.C. C.P. A'0.571, Augtist 1960 

a HI. Edulthopp Methods for celculati,7g the lift distribution of tings 
(Subsonic lifting - surface theory) 

9 W. Mangler 
A.R.C. R. & M. 2884, January 1950 

Aerofoils with tzp plates. 

J. Rotta M.O.S. A.V.A. Monograph F, 1.6, R. & T. 1023, 1947 

10 D. Kettle The effect of endplates on swept xings 

D. Eohemann A.R.C. C.P.134, June 1951 

11 & Weber Low speed tests on 45' sweptback wings 

C. K;cherrann A.R.C. R. & M. 2882, May 1951 
G. G. Brebner 



QUARTER -CHORD LINE (-PllCHINq MOMENT 

AXIS) . 

OFFSET REAR SUPPORT 

GROUPOF PRESSURE TUBES LED OUT 

CHORDWISE POSITIONS OF PRESSURE HOLES 
X 
z =o 

0 005 
0.015 

0.030 
0.050 
o-075 

0.100 
0.200 
0*300 
o-400 
0.500 
0.650 
0.750 
0.850 
0.950 

FIG. I SKETCH OF MODELS 



AC%, = CORRECTION FOR 

TUNNEL PITCH 

AU2 = CORRECTION FOR 

ASYMMETRY OR DATUM 

LINE ERROR 

CN I 
OR C, 

INVERTED IN 
I I 

‘ERTED 

ATTITUDE ATTITUDE 

(a) SYMMETRICAL SECTION (b) CAMBERED SECTION 

FIG. 2. METHOD OF CORRECTING INCIDENCE FOR 

TUNNEL PITCH AND DATUM LINE ERROR 



(a) APtI (b) API2 

-- 

2 
-CALCULATION RE!? 3 

I a 
z a 

-0.3 A 
I 

@ I 

-0.2 

CP 3 

-0. I 

oJ o*r T”” 

FIG. 3 ZERO LIFT PRESSURE DISTRIBUTION AT THE CENTRE 

SECTION OF AP WINGS 

i 

+ 

I.0 

0 

/ 



- 0.3 

- 0.2 

9 

-0.1 

0 

0. I 

X EXPERIMENT REF7 

(SCALED DOWN) 1 - 0.2 

-CALCULATION REF 3 

CP 

-0. I 

0 
( 

0.1 

API4 API4 A AI.0 A AI.0 
0 0 EXPERIMENT EXPERIMENT 

- CALCULATION - CALCULATION 

.- 

1 
REF 3 --I 
2 I.0 

! 
a 

(C) APi3 (d) ApI4 

FIG. 3 (C~NTD) 



- 0.2 

CP 

- 0. I 

0 
c 

0. I 

) 

I APP 
0. EXPERIMENT 

-CALCULATION 

\ 
REF. 3 

(e> ApI5 

FIG. 3 (CONT’O) 



6.0 

4.0 

CL 
/e 

20 

0 

e EXP REDSHAW AND TEMPLE 

- CALC KUCHEMANN, REF I : UNMODIFIEC 
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