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Sw1ary

The charts of R. & M.2730 for estimating two-dimensienal cantrol
derivatives werc baged nainly cn data for nerofolls of 15 per cent thicknesss
Supplencntory tosts have been carried oubt on o two-dimensimal 10 per cent thick
RAR 102 aerofoll with 20 per cent and 4O per cent plain round-nosed control surfaces.
ILift, patching norent and hings moment wer-e determined from balance reasurements and
fram integratzd pressure distributions at one section. In nest cases, consistent
coefficients were obtoined by the two methods.

Porticular cere woas taken in obserwving or filxang with wires the positiens
of boundary-layer transition, on beth surfnces of the asrofoil. The experimental
derzvatives varied smoothly with positicn of transition and were in fair agreement
with the general charts of R. & M.2730,

1. Introduction

R. & M.2730" (Pryont, Halliday ond Batson, 1950) provides charts for
estiznting the st -ady, low speed, two-dinensicnal derivative coefficients of 1ift,
pitching mouent and hinge noment on aerofoils with plain round-nosed control
surfaces. These charts were based largely on experiments with aerofoils of
15 per cent thickness. To cuplify the results of this work, the present report
gives data cbtained with a 10 per cent RAE 102 aercfoil with alternative 20 per cent
and 40 per cent controls.

Sinilar tests on a modified RAE 102 cerofoll with & cusped trailing edge
ore in progress. To obtain results wmaffected by hinge-gap 2 model of RAE 102
sceticn without o control surface is also being tosteds The final assessuent of the
research on two=dinensional centrols will require the results of thege further
tests.

In oddition, it is propesed to usc the model witheut a control surface for
an investigoation of boundary leycrs nnd thuoir off'ect on the pressurc distribution.

2. Description of Model

The ordinates of the symetrical RLE 102 aerofoil are taken from Table IT
of Refe2 (Pankhurst, Squire, 1950) and arc given in Table I of this report. The
nodel was mounted in the NuPeLe 7 £+ Nou3 square tunnel; and the two-dinmensional
arrangenent and method of neasuring both forces and pressures was precisely that
used for previous tests ond given in AJR.O. report 15,456 (Refi3). As before, the
working portion of the aerofoil, finished with a black smooth surface, was of
5 ft spon and 30 in. chord and fitted with alternotive plain controls, one of
6 in. chord, B = 0.2, and the othcr of 12 in. chord, E = Ok Two separate
rnodels were modes The first aerofoil, E = 0.2, and its control surface,
were found to distort under the static lood, Lt the section used for pressure
plotting, 10 in. from the midspen, the control sagged obout 0,010 in. relative to
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the main portion of the aerofoil (see Fige3, inset). In consequence of this, the
second acerofoil and its 40 per cent control were stiffened with spanwise steel
bars and the spindles supporting the nicdel at the quartsr-chord position were
increasced in diameter frem 1 ine to 1,125 in., No distortion was observed for this
aerofoil.

3. Notation

oC;, 8C, B8Cy
% Dy by et Rl R
da 1) g

a0, 80, 80y
ﬂ,ma,b “""'"’-“——,-———

2 2 o7 on an

c chord of aerofoil (2.5 f£+)
o, chord of control, neasured fron hinge

L
- s

M
‘n NS

PV Sc
H

B cp /c
H hinge nonent
h aercdynamic centre
L 1ifs ’
M pitching moment about & chord
hel pressure at surface of aerofioil
Po pressure in undisturbed streon
R Reynelds nunber
3] erea of plan foma
S area of control
v wind speed, wncorrected for blockage
X, ¥ ordinates of aerofoll referred to leading edge
b digtance of transition fron leading edge
o angle of incidence
n control setting
P density of air
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suffix u denotes upper surface
" i denotes lower surfoce
" T denotes theoretical derivative
prefix & denotes increment duc to change in transition.

Le Scope and Accuracy of Tests

The scope of the experinents is given fully in Table 2, Lift, pitching
noment and hinge nonent were cobtaaned fron measurcments on roof balances of the
tunnel and isoclated pressures on both surfaces of one scction were measured on &
mlti-~tube manometer.

The results of the tcsts were obtained with a fair degree of accuracy,
the noximun departure from the snooth curves, being within the values given in
Ref.3; viz: 0.007 for Cr, 0.0010 for ¢, 0,0015 for CH and 0,015 for
(p = pol/zpV2.

In ussessmg accurocy, the so.gglng of the snaller control should be borne
in nind, but it is not expected to alter °he final derivatives by riore than 1%,
The small gop at the nose of the control has an effect on transition when
E = O¢k (sece Figel), apart from this the values of a, and rm  should be the
sanie for tne two controls. Results from balance measurements show a differcnce
in a, of zbout 5 per cent for the snooth wing and about 3 per cent when the
tronsition is fixed at Qelc, oy being larger for E = 0.4 controls There
are alse changes in the aerodynamic centre of about 0,006 and 0,002 respectively
for these two transition positions, These differences arc too laxrge to be
explained by the sagging of the snnller control. This conclusion is borne out by
siiilar differences in o, fron ldentical experinents which were carried out on a
cambered corofoil with bodh controls stiffened (Refe3).

He Control of Transition

In the earlier tests with E = 0.2, the dianeters of wire used to fix
transition at each position were 0,022 in. and 0,036 in. for wind speeds of
60 ft/sec and LO ft/sec respectively.

apoxrt from the forward positicn, these dianeters werc less than those
subsequently laid down in Fige! of Ref.h (Bryant and Garnoer, 1950), nopely:-

at xt = Oulc = not leas than 0.020 in. at 60 ft/sec and
0.027 in. at 40 ft/sec.

at xt = 0.3c = not less thon 0,026 in, ot 60 ft/sec and
0,035 in. at LO ft/sec.

i

at  xy 0.5c = not less thon 0.029 in. at 60 £t/sec ang

0,039 in. ot 40 ft/sec.

Though the results ot the time appeored to be cansistent in themselves, it was

thought bettor for the later testywith E = 0ok ond V = 60 ft/sec, to
Licrease vhe diameter to 0,028 in, ot position x¢ = 0.,3¢c and to 0.032 in,
ot xp = QdSce

The position of natural transiticn wos neasurcd on the upper surface
by the paraffin - evaporation nethod and the results cre given in Figels These
tests included the effect of wind speed amd of E over a range of incidence of
the riodel and of E over o range of control scttings There was a rapid forword
rnovenieat of notural transition from chout x¢ = 0.55¢ to =x = 0.15c at
60 ft/sec as incidence increased from cbout 1.5 deg. to 3 dege &s wind speed
decreased 80 transition receded fror the leading-edge, the amount of movement
for a change of wind speed fron 60 to 40 £i/sec being of the order of xy = 0.05c.

For/
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Far o = O deg, transition wos back roughly at o constant value of x3 = O.6c,
over a range of control setting from n = =~5 1o +5 deg: for a = +2 deg it
noved slowly forwoxd from about =t = 0.55¢ to % = 0.15¢c over the sane
range of n fromx =5 4o +5 dege Tronsition woas consistontly farther forword for
the larger control surface, remaining at a constont position of xt = 0O.6c,
presuanbly due to the presence of the hinge-gap, over a roange of o from =5 to
O dego

6« Balance Meosurements

All coefficients of 1lift, pitching moment and hinge moment, uncorrected
for tumnel blockage and wall interference are given in Table 3 for E = 0.2 and
in Table L4 for E = O0.4. These coefficlents, when plotted against o or 7,
form well-defined straight lines to the occuracy stated in B, provided that there
is little or no change of transition with incidence or control setting. Taking the
lower surface also into consideration, Figei shows that, for the smooth-wing case,
tronsition is approxirntely constant over cnly a limited range of incidance from
=1e5 to +1.5 deg when n = 0 deg and over a range of control setting from <5 to
+5 deg when o = 0O dege

Experinents were also corried out at some ongles of incidence and control
settings with & wire on the upper surface and natural transition on the lower.
The uncorrected increnents to the coefficient of 1lift, pitching noment and hinge
monent, as “he transition on the upper surface is moved from O.1c to xy, have
been plotted against xy/c in ®ig.2(a) for n = O deg and certain voluss of a
and E. Straight lines have been drawm allowing for o reasonable scattering of the
points. The effect of noving the transition is expressed by the slopes of these

ac 4o, dCq
lines ( m—y e ANd e ), vhere the difference in transition on the two

ax  4ax ax
surfaccs is denoted by X = {x,; = x1)/c. These slopes are plotted agninst o or

n in Fig.2(b) so as to corpare the effect of asyimetric tronsition on 1ift,
pitching moment and hinge noment for the two valuss of Ee

7+ Pressure Distributions

Pressures in the form (p = po)/ZpV? are given for each aerofoil surface
in Table 5 for E = 0.2 and in Table 6 for E = OQu4s py is medsured at a
pogition upstream of the model and no correction has been made for pressure-drop,
as in the NPL 7 £t No.3 tunnel this is practically zero. In Fig.3, pressures over

the reor portion of the aerofoil with o = O deg, n = O deg are plotted cgainst
x/c (0.8 < x/c < 1.0) for both values of BE. With each control at neutral setting,
corplete curves of the pressurc distributions are given in Figed for o = -2 and

+2 deg, 1 = 0 dege Silnilar curves with o = 0 deg for various settings of
the larger control ore given in Fig.5. In Pigs.’, 4 and 5 calculated pressure
distributions fron Table III of Ref.2 are included. A4As stated an the foolnote on
poge 1 of Ref.2, these rressure distributions were colculated for the original
shape at the trailing edge which was modified later.

Except tuwords the troadiling edge where they are less positive, the
experimental volues of (p ~pu)/4pV® agrec very well with those caleulated. As
tho experimental curves for the two surfaces of B = 0.2 in Fig.3 should be
coincadent, the difference betwcen them shows the effect of discontinuity of
surface dve to sagging of the cantrol (see Fig.3, inset). The curves Tor the two

surfoces of B = 04 oare, however, coincident to the accuracy stated in and
the plotting of points over the sume part of the aerofoil chord for this control
indicates that the difference in the case of E = 0.2 is almost entirely due to

the 'clafft along the lcwer surface near the hinge of the controls Otherwise the
ngreement for the two control chords in Fig.l is reasonobly goods

In the case of the larger control surface, there were no pressure holes
between x/c = 0,55 and the hinge at x/c = 0.6 go that for purposes of
integration the curves foar this portion of the chord were assumed to be reflections
of those aft of the hinges Toble 7(a) gives the integrated volues of OCf, Op and

O/
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Cq together with those from balance measurements, all uncorrected for wind-tunnel
interference. Also uncorrected integrated values of Cg are given in Table 7(b)
for different values of E, estimated from the pressure dastributaon on the model
with the larger control (a = 32 deg, n = O deg). Mean values are taken for
positive and negative angles of incidence and control settings. For patching
moment and hinge moment the two methods of measurement give reasonably good
agreement; but for lift, with the larger control set over and & = 0 deg, the
integrated Cp, 18 from 3 to 5 per cent larger than that obtained from balance
measurements.

8. Deravataves

The uncorrected derivatives with respect to incidence and control setting
have been obtained from the slopes of curves of the experimental coefficients given
in Tebles 3 and L. For a backward transition, the ranges of « and 7 have been
lamited roughly to -1.5° <a < +1,5° and to =5° < 1n < +5°_ respectively. After
epplying a blockage correction from equation (1) of Ref. 3, §7. the slopes thus
obtained were corrested for turmel interference by using equations (3) and (4) of
Ref'. B

The corrected derivatives are given, together with their theoretical
values® in Table 8; a,, my and b, (n = 0O deg% are plotted against x¢/c in
Fig. 6 and a,, m; and by (¢ = O deg) similarly in Fig. 7. These results
anclude both controls at wind speed 60 ft/sec and the smaller control at L0 ft/sec.

With the exception of m, ‘there 1s a reduction in the numerical
experimental values of the derivatives as transition moves forward., m, has a
small positave value and does not vary greatly with movement of transition. With
transition faxed at 0.1c the values of a,, m; and b,, for a = 2 deg, were
found to be within 2 per cent of those for o = 0 deg. As E 1is changed from
0.L to 0.2, a, 218 reduced by about 5% when the transition is back and by about
2% when 1t is forward and the small posative value of my 28 increased giving 2
alightly more forward position of the aerodynamic centre. Reasults of recent
experiments, to be published later, on an aerofoirl of the same section without a
control surface give values of a, and m, very nearly the same as the present
values wvhen E = 0.4,

. The eff'ect of camber on the deraivatives is fully given in Table 9, where
the results of experiments on the cambered aerofoil from Tables ITI and IV of Ref. 3
are set beside the present results taken from Table 8. The differences between
these two sets of derivatives show that the effect of camber 1z approximately
independent of transition posaition for all the values and independent of E for

a,, m, and b,.

In Table 10 the present experimental results are compared with values of
the derivatives deduced from the general charts given in R. & M, 2?30'1 . The present
experimental values of a, fit Fig. 14 of Ref, 1 reasonably well, But in vaew of
the uncertainty about this deravative, the known values of alj(ai)T from Table 8
have been used as a starting point: hence from Pigs. 18, 29, 32, 65 and 67 of Ref. 1,
as indicated in Teble 10, the other ratios have been calcoulated, Except for
by /(by)ps the results of these experaments support the charts, in some cases very
b b
1 1

closely: but the expression --/( --) , from the experimental data for E = 0.2,
aq a4

has a value of only about 0.6 of that obtained from the appropriate chart.
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Table 1

Ordinates of RAE 102 - Trailing-edsge fngle = 10,91 deg.

x/c 100 y/e | %/c 100 y/c
0 0 i 0.35 L9992
0-001 0.3701 % 0.36 I}.o9997
0,002 0. 5231 i 0.38 21 9869
C.003 0. 6402 | Qul Lo 953k
00 00k 0.,7388 | 0.2 lre 8942
0.C05 0.825L | Oukh e 815
0.006 0.9036 | 0,45 L. 7699
0. 007 0.9753 i Oui6 le 7207
0. 0075 1.0092 | 0.48 Lo 6124,
0. 008 10420 | 0.5 Lo14920
0.009 1104 | 0452 le 36G3
0, 01 1,163 | 0u5L 1e 2201
0,012 1.2727 | 0.55 Lo 1165
0,0125 1.2985 | 0.56 1e 0709
0,014 1.,3727 | 0,58 349142
0,016 14655 ¢+ 0,6 33,7507
0,018 1.5523 | 0,62 345813
0,02 1.6340 | 0.6k 3,54068
0,025 1,8205 | 0465 33179
0.03 1.9873 | 0,66 3.2279
0.035 2,1390 | 0.68 34 OBk
0u Ol 2.2786 | 0,7 2.8598
0,05 2.5293 | 0,72 2. 6720
0.06 2,7506 | 0,74 2.4.825
0,07 2,991 | 0475 2.3873
0,075 3,012 | 0,76 2,2920
0,08 3.1291 | 0,78 2.1011
0,09 362937 ! 0,8 1.9101
001 30050 | 0,82 10 7191
0.12 37142 | 0.8 1.5281
0;;11‘. 3.9}.}-63 0985 1.14-326
0.15 4..0505 | 0,86 143374
0,16 Loi475 | 0,88 141461
0,18 L3219 | 0.9 0.9551
0.2 el 727 1 0,92 0. 7641
0.22 . L6021 i 0,925 0.7163
Ou 2 he 7TAAT7 1 0.9 0.5730
0.25 5o 7595 ¢ 0495 04775
0.26 4.8027 | 0,96 03820
0,28 LoB761 | 0,975 0.23%88
0o 3 4.9323 | 0,98 061910
0332 4097181 0098?5 O°119ll- 4
0o 34 &-99&3§ 1.0 0

tsble 2/
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Toble 2

Scope of Experinents

Balance Measurenents of Lift, Pitching loment ond Hinge Moment.

n = 0° Range of o from no-lift angle (ot intervals of 1°)
Model, E = 0,2 Model, E = 0,4
Wind speed  1ind speed  Wind speed
= &0 Pt/sec® = 4O ft/sec® = 60 ft/zecX
Smooth wing | < %o +"5. I — to :i-5 -3 to +2, i3 )
Wires ot x, and x; = Oulc -5 to +5 -5  to +5 =5 ta +5
= 0, 3¢ - - =5 to +5
= Ou4c -2 to +2 —~ -
= 0.50 -2 to +2 - -2 to +2, %
Wire at x, = O.1¢ - and +4 - and +4 -5 to +5
= 0.3c ~3 and +3 0 ~5 to +5
= 0,5¢ =3 and +3 - -2 to +5
Cantrol settings, n=0° t2° £3° 1,° 45° £10° for E=0,2
n=0° £1° +2° %£3° +5° £10° for E=0.k
a = 0°
Socoth wing =10 to +10 ~10 to +10 ~10 to +10
Wires ot x, and x; = O.ic ~10 to +10 =10 to +10 ~5 1o +5
= 043¢ - - -5 to +5
= Ou5¢ - - -5 to +5H
Wire at Xy = 0s1c =10 o +10 =10 to +10 ~5 to +5
= 0,3¢c =10 to +10 - -5 to +5
: = 0u5¢ ~10 to +10 - -5 to +5
o] = b °© \
J00th wing -5 o +5 ~10 %o +10 -5 4o +5
a = =2°
Sa0oth wing ~10 to +10 ~10 to +10 ~10 to +10
Wires ot xumld x; = Osic ~10 to +10 -10 to +10 -
Wire ot Xu = Q1 "5,“3309+5’+5 _5’“3’OJ+53+5 -
= 0,3c =53=3,0,+3,+5 = -
= 0.5c =55=350,43,+5 - -
a = +2°
Siocoth wing, ~10 to +10 =10 o +10 =10 to +10
Wires at x, and x; = O.1c «10 to +10 ~10 to +10 -
Wire ot x, = O, 1c w5330yt 35+5  =5,=%,0,+3,45 -
= 0. 3¢ “53=3,0y+3,+5 - -
= 0s5c | =5,~3,0,+3,+5 = -

Table 2 (contd. )/
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Tablc 2 {contde )

Pressurce Distributions

[ o

Model, E = 0.2

Model, B = Ok

Wind speed Wind speed Wind speed
= 60 ft/scc = L0 £1/sec = 60 ft/sec
«® from no 1ift angle (n=0°)
Snooth wing -2yt 2 - —2,4+2
G° (control
surface only)
Control setting, n° (0=0°)
Sriooth wing - - =530yt 3,+5,+10

Frotupl V o= 60,5 and 14025 ft/sec.
B = 0.95 x 106 “and 0,63 x 106,

Toable 3/
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Table 3

Uncorrected Coefficients from Balance Measurements.

(&) E = 0.2 tnn = O deg.,varying o
o Cr, Cin Gy O, Cay Cy
(deg.)

Smooth wing (6L £4/sec) Wires at O.1c (60 ft/sec)
-5 - - - ~0.497%  ~0.0031 0.0190
= -0.,397  -0,001§ 0,0136 |~0,39,.  -0.0018 0.0159
~3 ~0,288,  -0,0017, 0.009% | ~0,301 =0, 0015 0.0116
~2 =0,193  ~0.0010, 0,007 | ~0.197  -0,0008 0. 0079
= ~0,09;  ~0,0005, 0.0031 | -0.09,  -0,0003  +0.0037

0 0 -0, 0000, 0 - - -
+1 +0.099  +0,0005, ~0,0037 |+0,094  +0,0003  ~0.0037
2 0.196; 0.0015,  =0.007% | 0.192 0,0005  ~0.0074
3 0. 3005 0,0020, =0,0110 | 0,300, 0.0015  ~0.0117
L 0.401; ©  0,0029,  ~0,0131 0,403, 0. 0021 ~0, 0154
5 AR 0,0035,  =0.0173 | 0.5k, 0.0030  ~0.0170

Wires at Ou5¢c (60 £4/sec) Wires at Ouke (60 £t/sec)
-2 -0.197,  =0.0011 0,0081 {-0.193  -0,0019, 0.0067
-~ ~0.098  ~0,0005 0,00y | ~0,096 =0, 000k 0. 0046
0 +0,000, =0,0003  ~0,0014 |[+0.0015 =0.0000, =0.0002
+1 0.0975  +0,0008  ~0,0040 | 0.088,  +0,0004,  =0.0039
2 0,19  ~0,0002  ~0,0098 | 0419, 0.0004,  ~0.0086

Smooth wang (40 ft/sec) Wires at O.1c (40 ft/sec)
"5 bad - - —00#87 "'O. 002}4- Oo 01 79
di | -0u403%  ~0,0018  0.015h | ~0.40&  ~0,0012  0,0158
-3 0,303  ~0.0017 0,0106 | =0.29, =0.0016 0, 0108
-2 ~0,199  -0,00C08 0,0082 | =0,2035  ~0,0013 0, 0066
-1 ~0.098  ~0,0003 0.0058 | ~0,089s  =0.0005 0,0028
0 0 ~0, 0001 ~0, 0002 | +0,001 +0,0002  ~0.0002
1 +0,094  +0,0006 ~0,0038 | +0,090 ~0. 0003 ~0,0036
2 0.196 0, 0009 ~0, 0086 0208  +0,0010  ~0,0081
3 0.798 0.0020  =0,0122 | 0.2925  +0.0011 -0, 0105
L 0.397 0,0023  =0,0134 { 0.392 0.0022  ~0.0155
5 Os 4486 0,0030  ~0.0182 | 0ak78; ° 0,0039  ~0.0183

Table 3 {contd.)/
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Table 3 {contd.)

(b) B = 0.2 :ta = 0deg., varying n
i Cr, Cm O 0L, Cm Cy
(Geg.)
Smooth Wing (60 £t/sec) Wires at O.1c (60 ft/sec)
-10 ~0e 159 0.0536 0.1061 | =0,436 0,0868 0.1008
-5 =0,233 0.0496 00558 ! 04237 0. OL47 0, 0507
— -0, 185 0, 0401 0,058 {-0.,176 0,0360 0. 0428
-3 -04131 0. 0291 0.0335 | ~0,1325 0.0261 0,0307
-2 ~0. 0865 0.0193 0,0222 | =0,09,4 0.0169 0.0206
0 0 =0, 00005 0 0 0 0
2 +0,085 ~0.0176 ~0,0203 {+0,081g ~0.0176 -0, 0197
3 7 0136  ~0.027%  ~0.0314 0,129; =0.0268 -0.0303
L 0.178  =0,0377  =0,0426 | 0,171 ~0,0356  =0.0.03
5 0.220;  =0.0457 -0, 019 0.213%  ~0.0449 -0, 0,98
10 0.4.61 ~0,0925 ~0.0993 0.410 -0, 0851 -0.0963
Smooth Wing (L0 £t/sec) Wires at 0.1c (4O ft/sec)
-10 ~0alt. 705 0.09€2 O 1126 | =0,4.31 0. 0865 0, 1004
— ~0,193 0.0398 0s 67 | ~0,1715 0.0357 0,0387
~3 ~0. 142 0.0300 0.0335 | ~0.128 0.0268 0.0297
-2 1 =0.098 0. 0200 0,0227 | ~0,083 0.0176 0.0198
0 i 0 ~0, 0001 ~0,0002 {+0,001 +0, 0002 -0, 0002
2 +0,092 ~0.0188 -0,0219 0.0%6  ~0,0177 -0, 0207
3 0.138 ~04, 0293 ~0,03%33 0,125 ~0, 0265 -0, 0302
L 0. 190 ~0,0393 ~0, Ch.35 0,17hg  ~0.0356 -0, 0414
5 0.237  ~0.049% -0, 0548 04220 ~0q Qi3 ~0. 0507
10 | 0.4.78 ~0,0978 ~0.109 O0el30s  —=0.,0850

‘-Oo 09 65

Table 3 (contd. )/




Table 3 (contd. )
(¢) E = 0.2 :a = ~5y =2, +2 dege, varying n

U CL, Cm CH CL Cr Cx
(deg. )
Smooth Wing (60 £t/sec) Wires at 0.1c (60 £t/sec)
g O - de .
-5 ~04 737 0, 0430 0. 0719
H# "0.6&% OcO}LZ 000602
0 "‘O. BOII- ""Oo 0025 O. 01 83
2 ~0.4225  ~0,0196  ~0.0010
3 -OOEQ'- "0- 0287 -O. 01 21
L ~0.327  ~0.0387  ~0,0231
5

""O. 2815 ""Oo 0491 ""0. 0_352

a=~2 deg, a=—2 deg.

-10 -0, 637 0,0836 01100 | =0.6275 0. 0843 0.1089
-5 ~0 1126 0. 0471 0.0600 | ~0.418; 0.0L4 0, 0580
""-F "0. 378‘5 Oc 0373 O. Ol|-81 "Oo 38(}5 Oo 03524- Oo 01{.-80
-3 ~0.327 0, 0272 0,0372 | =0e3355 0,0265  0,0386
-2 ~0.2805 0.0177 0,0268 | ~0,289; 0, 0181 0.0285
0 ~0,193;  =0,0010, 0,007 | ~0.197 -0, 0008 0.0079
2 ~0,107;  =0.0189 ~0, 0141 | 0,125, =0.0171  ~0.0117
3 -0, 065 -0, 0286 ~0,0251 | «0,075, ~0.0265 =0,0218
k 0,016 0,038 ~-0,0362 | ~0,030, -0,0357 -0.0319
5 +0.028  =0,Q479  =~0sQh72 | #0,012,  =0.Q449  =0,0419
10 0.275 . =0,098% =04 1041 0,221 ~0,0860  ~0,0895

g=+2 doge. o=+2 dege
~10 ~0,271g 0.0985 01030 § =0.225, 0,0876 0.0920

. +0,019 0. 0400 0.0362 | +0.036 0.0356  0.0329
-3 0.068 0,0292 0o 02114 0,078 0,026,  0,0228
-2 0114 0,0196 U 0136 | 04120 0.0175 0.0132
0 0,196 0.,00155  ~0,007% | C.192 0.0005  =~0,007%
2 0.288; ~0.0189  =0,0300 0s 291 =0,0177 =~0.0270
3 0.34L0  ~0,0276  =0,0393 | 0,336  ~0.0266 ~0.0370
L Ce37ls  ~0a0417 =0, 0508 0.378, —0.0359 : =0,0476
5 0u435  =C.0L67  =0,0611 0,437  =0.0LLT7 | =0.0580
10 0.637  ~0.0868  ~0,1108 | 0,625, ~0,0842 ~0,1076

Smouth Wing (L0 f£t/sec)

oF=5 doge

~10 | ~0.92k 0.0826 0.1223
-Oo 729 Oo O}-e-j'l Oo 0689
"'Oo 683 Oo O}ll"g O. 0‘583
-0 651 0.0251 0.Q466
~0,501  =0,0025 _ 0,0168
~0uk13  =0,0218  ~0,0072
-Oo 3785 "'O. 0299 ’ "‘0. 01 57
~0,324,  =0.0403 ' ~0,0289
"Oo 280 "'O. 0501 ! "'Oo 0’-}-10
0 | -0,Qk8; =-0.0393  ~0,0985

I

Tatle 3 {contd,)/
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Table 3 (contd, )

(¢) contde B = 0.2 : o = -5, =2, +2 dege, varying 7
n CL Cm Oy O, Cm Ox
(deg.)
Smooth Wing (L0 £t/sec) Wires at O,1c (4O ft/sec)
g= -2 de g . a= "_2__,6-,__&3 »
-10 =0 4.6 0.0910 Oot154 | =0, 622, 0.0821 01076

-5 -042.36, 0. (4.8, 2.0668 | =0ul15, 0, 0424 C. 0558
. ~0. 397 0. 0390 0.3561 | =0s38, 0, 0344 0. 0458
-3 ~04 352 0.02883 0. 0430 | -0, 321 0.0252 0. 0366
~2 ~0.302 0. 0191 0.0311 | —=0.281 0,0157 0.0262
0 -0,199 =0, 0008 0.0082 | -0,203  =0.0013 0. 0066
2 “0,113  =0.0200  ~0,0135 | =0,112 =0, 0194 =0, 0140
3 ~0.06L,  =0,0299 ~04023 | =0,067,  ~040270 =0, 0232
L 0,022,  ~0,0400  ~0,0363 | ~0,035 ~0,0362 ~0,'0317
5 +0,030,  =~0.0503 ~0,0508 | +0,009,  =0,0429 -0, 001
10 0. 095 0, 1000  «0,1112 0,209  =0,0873 -0, 0909

a=+2 deg. a=+2 deg.
=10 ~0, 2905 0.100L 0. 1096 | =0,2275 0, 0869 0,091
-5 ~0. 047 C. 050k 0.0451 | =0.0%9 0.ChL7 0.0121
4 +0, 009 0 QCl. 0,0383 | +0,019 0,037 0.0323
-3 0.056 0.0298 0.0251 0s 0814 0.0278 0,0222
-2 0,102 0.0199 0,0130 0,110 0e 0191 0.0129
0 0.196 0. 0009 -0, 0086 0,208  +0,0010 =0, 0081
2 0. 287 -0, 0191 ~0,C315 0.277; ~0,0168 ~0.0268
3 Ca33%8 -0, 0233 -0, 0422 0.333 ~0,0253 -0, 0380
b 0.3905  =0,0380 -0, 0529 0.3825  =0.0343 -0, 0483
5 0427  ~0.0475 =0, 062} Ouk125  =0,0436 -0, 0589
10 0. 636 -0, 0087 () 113k 0,613 ~-0,0851 ~04 1303

Table L./
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Table I

Uncorrected Coefficients from Balance Measurements

(&) E = 0k :n = 0 degs, vorying o : V = 60 £t/sec.

[s7) OL Cm CH GL Cm CH

(dege )
Smooth Wing Wires at C.lic

-5 ~0,510  =0,0008, 0. 0400
4 04025 ~0.0014 0. 0314
-3 ~0,299  ~0,000% 0.0236 | =0.3005 ~=0.0006 C, 0251
-2 ~0,198,  +0. 000 0.0155 | =0,19%  =0.0016 0.0157
~1 0,103 04 0000 0,0082 | ~0.1025  +0.0002 0, 0050
0,5 | =0.056  +0,000% 0. 000s

0 —0a 001 -0, 0001 ~0s 0002, | =0,003  =0.0020 0
+0,5 | +0.048;  =0,0001 =04 0042

1 04105,  =0,0005,  ~0,009C, | +0.1Chg  +0.000Q,  =0,0081

2 0.210 +0.0002  =0.C175 04 201, 0,0007,  =0,0149

3 0. 303 0.0007s  ~0,023L
z[-- 00405 On 0025 ""Oq 0_305

5 0,503  0.002h,  ~0,0382

Wires at O:.5¢ Wires at 0. 3c

-5 ~0.,506,  +0,0002; 0. 0408
_y 0,402 =0,0003, 0.0316
-3 ~0s 30k =0.0006, 0.,0237
=2 =0e197;  ~0.00045 0.0165 | =0,2005  ~0.0001; 0.0163
-1 ~0s 1005  +0,00005 : 0.00925 | ~0,10h  =0.,0000 0.0082
~0.5 | =0.049; ~0.0000; ¢ 0,005

0 +0,001;  +0,00005 | ~0,0002 | ~0,001 ~0.0003  =0,000%5
+0¢5 0.0515  =0.0007 | ~0.0045

1 0s105  =0,00015 | ~0,7086 | +0.100s 0 ~0o 0085

2 0.196  ~0.000Q; ; ~G.0157 0.205, 40,0000, =0.0175

3 ; 0,308  ~0.0002,  ~0,0256
4 ’ 04025  +0.00025  =0.0319

5 0.511 0,0003  ~0,0k14

Table & (contd. )/
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Table & (contd. )

(b) E = Ot 0 = Odeg., vorying n : V = 60 ft/sec.
7 Oy, Cm Oy CL Cn Cy
(deg.)
| Smooth Wing Wires at Q,lec
~10 ~0e 7015 0, 0938 0e1235
"'5 —00367 Ou 0510 Oo 0665 "'0. 357 O. O}-|-63 00 0625
-3 ~-0,218 0. 0307 0.0395 =04 2095 0.0265 0. 0360
-2 -0 1116 0,0212 0,0277 =0e 140 0. 0165 0.0232
-1 =0, 072 0. 0099 0.0130 -0.0724 0. 0069 0.,C110
0 -0, 001 ~0, 0001 =0.0002 | =0,003 ~0, 0020 0
1 +0, 06l -0, 0101 ~0,0131 +0,059; ~0,0117; =-0.0126
3 0.216 ~0.0327 ~Ca (1,06 0,197  =0,0510 -0.0371
5 0a367 ~0, 05255 =0, 0667 0350, =0.0510;  =0.0635
10 006955  =0.0996 =0, 1217
Wires ot O.5¢ Wires at 0, 3¢
-5 =04 356, 0.0517 0, 0660 ~0¢361, 0.0491, 040633,
"':5 "On 213 Oo 031 65 Oa 0596 "‘0. 21 15 O. 0287 O. 05635
-2 ~Ce 139 0.0212; 0. 0266 =0y 139 0.0192 0. 0238,
-1 ~C, 067 0. 0143, 0. 0150 ~0s 069 040091, 0a 0116,
0 +0,001, 0.0000s  =0.0002 ~0e 001 -0, 0003 -0, 0001,
1 0,063 ~0, 0093 -0, 0120 +0,066,  =0,0105 ~0.0138;
2 0u151 ~0.0201y  ~0.0267 Oe13lts  =0.02015 =0.02514
3 0.216  =0.030%  ~2.0389 0e209 ~0,0303 ~0.0371s
5 0. 3?25 ~0. 0512 ~Cs U66O 00356 0 050?5 "'0.06515
(¢) E = Ok t & = =5, =2, +2 deg., varying 7n
- -
Smooth Wing (60 ft/sec)
e o
-5 A Co G5 0,1028
-3 -0, 728 0, 0271 0, 0774
-2 -0, 656 0.017% 0.06.3
~1 =0u 592 0. 0099 0, 0549
0 ~0e524  =0.0010 0, 002
1 "002{-51&-5 "‘Oo 009? Oo 0288
2 ~0s385,  =~0.0193 0. 0173 \
3 =0. 315 -0, 0296 0,0032 !
5 0o 176 0. 0406 ~0, 6205
_:“20 o::-t-2°
~10 ~0. 837 0.0912 0q 1425 ~0.518,  +0.1002 0.1130
-5 -0.551 0o 0481 0,0765 ~De 147 0, 0508 0. Q168
-3 ~0.4:05; 0, 0285 0, 0508 +0, 001 0. 0298 0.0202 |
-2 ~Q 329 0.0177 0,0367 0,072 0,0197 +0.0078
-1 ~0e265 0.0093 0,0265 Oe 121 0. 0092 ~0.0055
0 ~0. 198, 0, 00CL, 0. 0155 0s210 +0, 0002 -0 0175
1 ~0.125 -0, 0099 +0, 0022 0.285 -0, 0103 -0, 0308
2 "‘Oa 058 "'O. 01 95 "‘O. 01 03 On _35?5 ""O. 01 99 "‘Ou 0&-23
3 +0.015 ~0. 0301 ~0e 0243 04305  =0.0296 ~{, 0548 1
5 0,165 ~0,0513 =-0,0511 0.576;  =0.0LI0 ~0, 0805 |
10 0.546 ~0,4025 -0, 1190 0,386, —0,0911 ~0s 1379 1

Teblo 5/



Meazured Pressure Distributions.
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Table 5

= 0° : Smooth Wing (60 ft/sec).

Uncorrected (p = po)/2pV?

Upper Swface for o = Lower Surface for o =
x/c |- - - 7/ S N— R
-2 dege O dege +2 dege ~2 dege O dege +2 dege
0.0010 0,990 - Co 0007 | +0.132 -
0.0017 0.965 - 0,0020 | ~0,183 -
Q0037 Q,352 =0, 361 0.0037 1 ~0.393 -
0, 0030 0. 618 - 0.0080 | =~D.535 0.618
0.01.63 0.357 ~0. 677 0.0163 | -0.628 0, 369
0.02.7 1  0.23h ~0,708 | Co0247| ~0.629 0.258
0.0370 ] ©C.152 -0, 572 0,0370 | =0.560 -
0.0497 0.093 ~0,5383 0, Q97 1 =0.529 +0.105
0.0663 | +0,024 ~0.537 0, 0663 | =06519 -
0.0827 | =0,026 ~04q 540 0.0833| -0.515 ~0,017
0.0997 1 =0.053 ~0, 521 0.100G | «0.492 =0, 030
0. 124, ~0,075 ~Os .71 0.125 0o .66 ~0.057
0150 -0, 097 ~04 460 0s151 =0, 4115 -0, 088
00199 -0.126 "Onhl{.5 O. 200 -0.422;. “001311.
0. 249 ~0s 154 - 0250 ~0.416 -
0,299 ~0. 133 ~0.408 0. 300 ~0alt16 -0, 183
Qa 3)-!-9 "oa 1 91 =, 588 Os 314-9 "'O- li-Ol-I- O. 1 99
C.375 ~0.193 - O 37 -0 383 -
0.399 ~0,197 -0, 372 0.4.00 02377 ~0¢197
Ce4 25 ~0.191 - Qalr2ly ~0a 353 -
00450 ""0. 1 83 "‘O. 331}. O.)-J-EO "'Oo 311-2 -Oo 1 89
0. 500 ~0.158 - 04500 =0, 292 -
Ou 51{-9 "Oa 132 - Oa 549 "On ?J+8 bl
0.559 -0, 100 ~0. 207 0. 600 ~0s211 ~0, 111
0. 650 ~0. 075 - 0. 649 ~0e165 -
0. 699 w0 O3 =0, 103 0. 699 ~0,120 ~0. 053
0,738 -0 02L -0, 082 0.739 -0, 087 ~0,036
0. 802 +0,032 0, 004 «0, 03 0. 303 ~C.136 ~-0,119  =0,109
0. 817 0, 023 0, 006 ~0. 028 0,817 -0, 082 -0,081 -=0.,035
0.33% 0,023 0,004  ~0,016 0.833 -0, 060 ~0,035 ~0,012
Oo 851 0. 032 Oo OOZ!- "‘On 01 2 O. 850 —0.0’-[-Z "'Oe 022 +O° 006
0,867 0,035 0,012 - 0, 867 -0, 018 =0, 004 -
0. 084 0. 043 0.022 +0,002 O 334 ~0, 003 +0,012 0.028
0.901 0. 047 0,028 0. 022 0a 900 +0a 014 0.022 0,043
0:917 0,059 0,039 0,030 0s916 0,030 0.035 0,049
Oa 932‘. Oo 061 Oc 052 - O. 953 Oa 01{-1 O. 052 -
0o 951 0. 001 0,069 0,067 0,950 0. 067 0,071 0,075
Ce 967 0.093 0,095 - 0967 0. 087 0,099 -
0976 0,103 0,102 0s 099 0,975 0. 108 0,112 0.112
0,934 0,112 0,118 - 0,903 0114 0. 128 -
0.120 0,112 0113 | 0.990 0,123 0124 0.120
i

0,969
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Table 6

b =Py
Measured Pressure Distributions. Uncorrected e

zpV?

E = 0.4 : Snooth Wing (60 ft/sec)
Upper Surface I Lower Surface
o= 0 degs for p = n = 0 dege for o = a = 0 dege for p= n = 0 dege for o =
x/e [ g x/o
«5 dege +3 dege 5 deg. 10 dege | ~2 dege O dege +2 dege ~5 dege +3 dege 5 deg. 10 dege! ~2 degs 0 dege +2 dege

—_—— e

0.0002 | 0.979 Ce56h  +0,248 =0.,8:2 0. 991 0w 867 +0,253 | 0,0002 | +0o4.38 0, 955 0.963 0,570 0.333 0s932 0,925
0.0012 | 0.936 0a184  =0u143 =1.106 0. 96 0560 ~0,083 | 0,0010| ~0,013 0,916 0,933 0,935 | +0e134 0,69 0.972
0.0027 ! 0,859 +0.096 =0,227 ~1,130 0. 508 0u4159 =~0g325 { 0,0025 | =0,259 Co 711 06857 02995 | =0,363 .42  0.816
0.0057 | 0,656 =0.165 0,455 =1.22) 0,607 0199 ~Co249 ! 0,0053 | ~0.433 0. 511 0s 677 00927 | ~CulL45 0,227 0,68,
00097 | 0al59 =033t  «0,600 =1,293 0.502 40,013 =0,577 | 0.0093 | =0 641.3 0,271 Oclh7  CoThle { =0.609 =0,026 0.513
0.0140 | 0,365 =0.293 =0,620 =-1,199 0.376  =0,051 «0,711 | 00142 | 0,549 0,188 0400  0.671 | =0.681 0,024 0,350
Ce0237 | 0,203 =0u451  ~0,653 ~1,137 0.226  ~0a199 =0s669 | 050250 -0, 630 0. 056 0207 0407 | =0.653 =0.169 0,229
00340 | 0147  =0ufi21  «0,602 1,015 Ce173  ~0e199 =0,611 | 0,0357 | -C.596  +0,002 0,137 0,391 | -0.585 0,196 0.139
0. 0497 1 0.075 ~0:423 -0.577 -0.927 0077 =0,229 0,573 | 0.0510| =0.56,  ~0,041 0073 Co306 | =0e551 -0.226 0077
0.0750 [ +0,002  =0eli17  =0o541 =0.025 | +0.00h =0,250 =0,523 | 0.,0757 | =0.555 ~0.105 0 0,211 | 0525  =0.25L +0.004
0o 1000 { ~0,026  =~0eli00 =0.517 =0.769 | =0.038 =0,263 =0,508 | 0,1007| =04513 ~0.126 =0,021 0,175 { =0.485 0,261 =~0,058
06125 ! 0,084  ~0,395 =0,496 =0,692 | 0,053 0,256 0461 | 0,126 | =0o49h ~0,122 =0,039 Colh3 | -0.468 ~0.256 ~0,062
0.150 | ~0.060  =0s410 0,496 ~0,692 § =0,085 =0,267 ~0,457 | 0u151 | =0s496  =0,149 ~0,062 0,117 § -Celh2 =0,267 =0,030
0.200 | ~0,102 <0412 w0499 =0.606 § =0.135 =0,291 =0,451 | 0201 | 0498 0,177 =0.103 0,071 | =Oclihl.  =0,293 =0.143
04250 | ~0,115 =012  =0.499 =0.606 | <0162 —=0,29% =0,429 ! 0,251 | ~0.502 ~0.192 «0.115 0,051 | -Cok21  ~0,297 ~0.165
0a300 | ~0s128 =0.429 ~0.509 =0,696 § =0,130 ~0e31h =0,427 | 0,301 | =04502 =0,207 ~0.132 0,030 | -0.408 =0.316 0,19
0e350 [ =012  =Cok23 =0,509 —=0a701 | =0a199 ~04300 =0,402 | 0,351 | =0,498 0,196 0,124 0,034 | -0.395 =0.310 =~0,201
0u37h [~0e122 =Coldl  =0.L94 =0.696 | -0,197 =0.303 =0,307 § 05375 | =0.49% =0.194%  =0,124 0,036 | ~0,376 -0,303 ~0,205
0,400 1 m0e113  =Culplh  =0.496 =0,696 § ~0.201  =0,295 =0,363 | 0,400 | «0ul37 ~0.190 =0,109 0.049 | =0.363 -0.295 =~0.197
0,425 | =0.092 =0.305 «0.455 =~0.675 | =019k  ~0,276 0,342 | 0,426 | «0.474h ~0.175 =~0.090 0,06 | —0.357 =0,232 ~0,106
O0ul50 | w0077  =0e370  =0.455 =0,671 | <0180 =Co269 0,323 | 0450 | =Cul61  =0,158 -0.083 0.079 | -0.325 =~0.275 =~0o190
0. 500 }-0.041 w0353  ~Q.455 =0,675 | 0,167 ~0,227 0.203 ! 0,501 | =0.425 0,120 ~0,039 (0,133 | =-0,286 ~0.224 ~0,175
0.525 1 =0.019 04329 0431 ~04671 | «0.156 =0,212 =0,2808 | 0,525 | ~0.417 =0.094 0,015 (0,168 § ~0.270 =0:211 0,45
0,598 % - - - - - - - 0598 | =0,641  +0.229 +0.412 0.617 - ~0,130 ~0.073

Tabde 6 {contde)/
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Table 6 (contd.)

Upper Surface Lower Surface
o= 0 dege for n = n = 0 dege for a= @ = 0 degs for n = n = 0 dege for a -
x/c x/c

~5 dege +3 dege 5 dege 10 dege| =2 dege O dege +2 dege ~5 deg. +3 dege 5 dege 10 dege | -2 dege O deg. +2 dege
0,603 | +0.25L 0,493 =0.713 =14327 | =017 ~0.190 =0s271 | 0,603 | =0.647 04145 0286 04547 | =0.229 =D416L. " ~0,085
0. 613 0e177  ~0oh06 =0,553 =0,90L | <0.098 +~0,160 0,227 | 0613 | ~0.556 0,081 0190 0425 | ~0,207 <0.154 =0.079
0, 628 Dot ~0.329 0,538 ~=0.696 | ~0,090 ~0.137 -0.196 | 0,628 | ~0.462 0,036 04128 0,325 | «=0.196 ~0.135 «0,077
0o B8 | 0,105  «0.271 =0.363 =0.583 | =0,070 ~0s111 ~0.16: | 0,8 | ~0.378 0.026 0,107 0,282 | «0,165 =0,103 ~0,062
0. 673 0,090 =0.218 0,303 ~0.487 | ~0.045 ~0,090 ~0.1k1 | 0,672 | ~0,301 0.015 0.100 04241 | ~0,145 ~0.086 0,049
0,698 | 0,083 ~0,18L =0s256 =0,402 | ~0,039 ~0.077 =0.122 | 0.699 | ~0.259 0,015  0.077 0.214 | =0.122  =0.077 =0,045
00 749 0.07% 0,132 =0,188 =0,290 | =0,015 ~—0.053 =0,085 ! 0.7:8 | -0,186 0.030 0.073 0,182 | =0.083 0,047 ~0,015
0. 799 0,073 =0.083 =0.126 =0,197 ! +0.004 ~0,021 -0.053 | 0.799 | ~0.12L 0,034, 0071 0160 | ~0. 049 =0.017 0
0,823 0,075 =~0,060 =0.096 =0,160 | 0,013 ~0.006 =~0,034 | 0e823  ~0,09%  0a045 0,075 0a139 | -0,026 ~0.00p +0.015
0. 849 0,075 =0.039 =0,066 =0,118 0.019  +0.00, -0.017 [ 0,89 | -0.073 0. 047 0075 0ai33 | =0.021 +0.004 0.023
0.875 0,075 =0.019 -0,060 -0,088 | 0,036 0e017 —~0.002 | 0,873 | =0,062 0.019 0,Q43 0,090 | +0.,008  0.015 0.032
0,899 0,079 0,002 -0.013 =0,058 0.053 0,032 +0,017 | 0,899 | =0,019 0.058  0.079 0,107 0,024 0,030 0aO43
0,924 | 0,081 +0,026 +0,013 -0,032 0. Célr O 0,034 | 0e92h | +0,006 0,056 0,068 0,083 Qa5  0a036 0049
04 949 0.092 0,055 04 Clt3 0 0,086  0.073 0,068 1| 0,949 0. 043 0,077 0,088 0,088 0,070 0.066 (.068
0.97% ! 0,098 0. 081 0,079 40,030 { 0,09, 06096 0,096 ! 0.97% | 0,079 0,105 0,107 0.075 0,09k 0,098 0,098
0. 984 0,088 0.098 0,092 0,030 0o09h 0,098 0100 | 0,98% | 0.096 0,128 0.117 0,071 0.113 0e117 00413

Table 7/



{a) Measured and Integrated Coefficients

- 419 .-

Toble 7

l

|

Cy Cry CH
E a n Balance Integration Balance Integration Bolonce Integra‘cionj
(dege) (dez.)
M

Co2 2 0 0. 1949 0,1983
Os4 | %2 0 0, 2041 C. 2024 -0 0001, +0,0009,  ~0.0165  =0,0163

o % 0,216,  0.2277 -0.0324 ~0,0321 ~0. Q.01 -0, 0419

c t 0.3670  0,3802 ~0e0519 ~0,0528  =0,0666  ~0.0680

0 10 0.6982  0.7172 -0.0978 -0,0975  -0.1241 -0,1226

(r) Integrated Oy : different values of E ! E = Oo4 model

B

0.11 2
C.2| 2
0o3l 2
0t t2

(d:g.) (dgg.)

Integrated Cp

OO CO

-0, 0030
-0,0076
‘-Oo 01 1 6
"'Oo 01 65

Table 8/
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Pable 8§

Derivative | Theorctical | Smooth  Wires  Wires - Wires  Wires
Wing ot 050 ot Ou4e ot Ou3e at 0oic
E = 0.2 (60 £t/sec)
a 6. 767 5633 5433 5429 - 5.27
me 0,070, | 0,083 0.06s  0.0604 = 04056
b 0ol il ~0s18  =0,207 ~0,20L - -0,191
nt 0.2604 0.2382 0,238, 04238, - 04239
8.4 3. 721 2.15'6 - - - 2914-2
m, -0, 677 ~0,522 - - - ~0e485
bg -0.7 92 "'0. 601 - - - “"Oo 567
B = 0.4 (€0 £+/sec)
0.1 6o 767 5460 50565 - 5e51 56450
m, ~0. 070 0,028, 0.032 - 04034s 0,046
b, -0, 681 ~0.433  =8.445 - ~0419  ~0.390
h o. 2 601{. 00 21!-49 0. 21'1"3 - O. 21#5, On 22{-1 8
g 5. 060 3.97 3.9, - 3,80 3.79
ma —O. 638 'O- 5 66 "O. 5 61 - "‘0. 539 "00 522{-
ba ""Ou 91 1 "'O. 7205 -—O. 7'“;. 2 foad -'O. 683 -0. 671
E = 0,2 (LO £t/sec)
a4 6,767 5430, - - - 5,24,
m, ~04 070k 0,057, - - - 04 05k
ba ~044 32 Qo 2005 - - - ~0.182
h O, 260‘!{- Co 2593 - - - 0. 2396
ng 3.721 2,63 - - - 2.40
ma “"O. 677 -0.5!414- - Laud - “0.2{—89
b, 0,792 =0, 622 o - - -0, 558

]

Table 9/
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Table 10
Cerparison of Experimentol Derdvotives and Values from Chorts (Ref. 1)

RAR 102 Aecrofoil (10% thaick)

Fronm Charts (Ref, 1) From Fxperiments

Derivative g, of Refs 1 E = 02 E = G E = G2 E = Ou

© Zremsition Trensition | rensition " Transition

o “1;ezck B forward —ge:ﬁcl:— T “fonv;'?m" jbi'.:cl: o i‘or.:u_;-d -‘ml;ack foz'wa;'d
a, /(2o - - 0.786" 0. 777" 0.826% o 0.005% o 756 ““""5:%?’-;  0.826 0.805
a/a., 18 0479 0u4sB 0,731 0, 702 0,462 0.459 0. 709 0.695
b,/a,/ (b, /2 )y 29, 30 0.896 0,932 0,889 0.5370 0.55s 0,595 0.77% 0.712
bg/a,_/(bz/ai)T A, 32 0,922 0. 901, 1,000 0.997 0, 965 0.922 0.957 0.915
b /(b )p - 0e70h  Oa724 0. 731, 0. 700 Oule3_ 0.4,62 0.643 0.573
b / (1:.2 o - 0.725 0,702 0.826 0.803 0.753 0,716 0. 791 0.737
h/(b)g =777 65 0.91¢ 0,913 04939 0,928 0.915 0.919 0, 92,0 0.928
**m/ (m) 67 0,803 0,756 1202 1.00 | 0.860. 0,301 14002 0,950

-

*taken from experiment

a,
m = -=m2 + --mi

ay

kK

JDS : RM.
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