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C.P. No. 272

Msasurement of Laft, Pitiching Moment and Hings Moment
on a Two-dimensional Cusped RAR.102 aerofoile

-Byh-

4e ne Batson, BoSCo,
of the ferodmamics Division, NePels

SUMMARY

The charts given in R. & M. 2730 for estimeting twomdaimencional
control derivatives at low speeds was drawn mostly from data obtained on
aerofoils of 15 per cent thickness. Further dota have since been obtaaned
on tvic aerofoils of 10 percent thickness. Results for the RAL 102 aerofoils
with o trailing edge anglo of 10.9 dey are reported in CG.P, 191¢ and
those for a modified RAE 102 serofeil with a cusped frailaing~edge are
described here.

The aerofoil wag fitted with 20 per cent and 40 percent plain round=-
nosed control surfaces, Lift, pitching moment and hinge moment were
determined from balance measurements, The usual care was taken in
observing or fixing with wires the podaitions of boundary-leyer transition.

In general, the derivatives vary only a laittle wath position of
transition and the 11t end patching moment ere in satisfactory egreement
with the charts of Re & Me 27350, Some revasion of the charts for hinge
moment seems desirable.

1. Introduction - Ref. 1 (1953) describes experiments on a symmetrical
10 per cent RAR 102 soction whach were carried out in orde:é' to amplify

the results of earlier work by Bryant, Halliday and Batson (1950})].

Ref. 2 provides charts for estimating the lowmspecd steady two-dimensional
derivative coefficients of laft, pitching moment and hange moment on aerofoils
with plain round-ncsed control surfaces. These charts were largely based
on data for aerofoils of 15 per cont thuickness. The results for the thinner
seetion in Ref. 1 suggost that fairily small adjustments te the charts are
necessary. Since trailing-cdge angle 1s an umportant parameter, the rear
39 per cent of the RAE 102 section has been modified to give a cusped
trailing-edge. The resulting aerofoil, designated RAE 102C or NPL 29@

(Ref. 3), has been tosted with 20 per cent and with 40 per cent control
surfaces and the results are given in the present report.

2./
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2, Descriptron of Model end Scope of Tests = The ordinates of the RAE 102C
section are given in Table le.  The model was momnted in the 7 £3. No.3 square
tunnel and the method of measurang the forces wes prociscly the same as that
given in 23 of Ref, 4, The vorking portion of the aerofoil, finished with
8 black smooth surface, was of 5 £t span and 30 an, chord and was fitted wath
alternative plain controls of 6 in. chord (E = 0,2) and 12 in, chord (& = Oalt) s
There was no apparent distortion of the model under maxamum load end deflectamn
due to bending of the supporting rod was negligibles

The scope of tho experamonts is given fully in Table &  Laft,
pitching moment and hinge moment werce obtained from measuraments the roof-
balances of the tunnel. Tho results vcre obtained to & fair degree of
accuracy, the maxamum doparture from the mean curves being about 0.004 for
Cr,s 0.0005 for G about tho quarter-chord axis and 00008 for Gy

3. Control of Transition «~ Tho dismeters of the wircs used in fixing
transation were 0.022 in. at chordwisc positaons ¥g= O.1lc, 0,028 in. at
%t = 0s3c and 0.032 an, ot x4 = Oubc as rocommended an 83,1 of Ref. 5

(Bryant end Garner 1950), These werc satisfactory in practice provided that
natural transition had not occurred farther forwerd.

The position of natural trensition was mcasurcd on the uppor surface
by the paraffin-evaporation mothod end the results are shown by the curves of
Fag 1. All the points plotted an Pag. 1 refer to the RAE 102 scoticn
with trailing-edge angle 10.9 deg.; a comporason of the points and tho curves
reveals that cusping the seetion has but little effect on tranzition.

Control chord,however,has a greater effect presumably on sccount of the
presence of the hinge~gap and its position along the chord. Transition was
consistently farther forward for the laruyer control, and was found to remain
near the hinge-gap for all incadences o bhelow 1 deg. Between 1.5 and 3 deg
transition rushed rapidly forvard from Xy = 0.5¢ %o Q.lc approxamately.

Tims the range of incadence for a backward transition on both surfaces at the
seme time is approxamately between +l.5 deg. For ¢ = 0, transition remained
at a roughly conatant position, Xy = 0.6c, when either control was deflected
from n = 5 to 45 deg,

4. Balance Measurgments = Gocffrcicnts of lift, pitching moment and hinge
moment, uncorrected for tumnel blockage and anterfercncc due to the tunnel
walls, are given in Table 3 for B = Q.2 and in Teblc 4 for B = Ouke

Provided that there 1s little or no change in transaition ( 83) these
coefficients plotted agamnst ¢ or p fomm woll-defaned straight lines
within the accuracy stated in § 2.

Experiments were also sarricd out at some angles of incadcnce and
control settings by varying the position of transition on the upper surface
only by means of a wirce Comparision with the results for RLE 102 in
Fig.2a of Ref. 1 roveals that for tho cusped control the variations of laft
and pitching moment arc smallere Comparison also rcveels that the
incremental coefficients of pitching moment and hinge momont have changod
8ign.

5. Derivatives - The uncorrected dorivatives wath respect to incidonce
and control setting have been obtained from the slopes of curves of the
experimental coefficients given in Tables 3 and L. These slopes werc
obtained for symmetrically fixed transition x § = Oule, Ce3c and Ou5c and

with natural transition at about Owfc on both surfaces; the ranges of angles

were [/
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were limited by the considerations of 8 S After applying a blockage
correction fram equation (l) of Refl 4, B 7 s the slopes thus obtained wore
corrected for tunnel intorference by using equations (3) and (&) of Ref.l.

The deravatives arc defaned an Table 5, where their theoretical and
corrected oxperimental valucs are st oute They erc plotted sgainst xt/c for

both controls i Fags 2 & 3. There is dafficulty owing to the lack of
alignment of certain poinis for natural transition, especially in the case bp
(Fage 2).  However, straight lines have been drawn over the range

0.1c <x¢ < O,5c;and these indicata a smell reduction in the valuecs of ay, ag,
~mp , =-bo and & small ancroase in -m as transition moves forward.

When transition is precipitated artificially, -bj incrceses a8s X decrcascse

Nevertheless, -bl is groatest whon transition ocours naturally at about OebcCe

For cach derivative the magnitude of the chenge in value with movement of
transition is smaller for the cusped aerofoil than for the RAE 102,

6s Discussion of Results = Aport from a change an trancition due to the
gap at the nose of the control, the values of al and my should be the same

for the two controlss. As B is changed fram Ok to 0.2, there is, wathan the
accuracy of the exporiments, little alteration in a, but there is a small
movement in the aerodynamic centre h of about 0.0%3

The results in Table 5 may be analysed by considering ratios of
experimental derivatives to theilr theoretical values, which are denoted by
the suffax 7. In Table 6 such ratios are compared with corresponding
quantities deduced from Ref 2, The expermmental values of alﬁal )T have

been taken as a basis for cstaimeting the guantities from the charts specified
;n Table 6. In these calculations the trailing-edge angle has been taken to
7

"t =2 tan‘l y0|95 - y0099

0.0L}-G

Except for b/(by)p and bp/(by )y, the estimated ratics are substantiated by

the experiments. The greatest discrepancy in Table 6 1s for E = 0.2, when
the cotimeted (by/aj) /(by/21)p is as much as 25 per cent greater than tho

appropriate experimental value,

= 305 &eg.

Previous experaments on the 1541& scetion, elso with a cusped
trailing-edge, gave values of bl/(bl)T and b,/(Py)p greater than unity (Ref 2},
the effect of tromsition being unusual as the values were largest for a
forward pogation of transition. These rosults are set out in Table 7
together with corresponding results of the present experiments for comparison.
it 13 seen that, for the cusped RaB 102 aerofoil, the values are all
smeller especially for bl/ (bl)l.and that the marked reversed effect of

transition for the thicker asrofoil 1s not present,

For RAE 102 (B8 ond Table 10 of Ref. 1),the estimated
(b1/21)/(by/ay)y for E = 0.2 was about 60 per cent above experiment.
For both RAE 102 and 102C aerofoils the estimated (bp/a1)/(bo/ay)r is in
fair agreement with the experaimental results for E = 0.2. TFor
E = Ou, however, (by/a1)/(by/a1)r and (bp/ay1)/(b2/ar)r for both
aerofoils are very roughly 10 per cent grester than the corresponding
experimental values,

It/
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It 1s concluded that some revision of the charts for b; and by
18 necoossary. Thos Torms the subjeet of a senarate report.
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Table 1

Ordinates of Symmetrical Aerofoil NPL 290.

Modified 102 vath cusp (RAE 102C).
Maximum thickness 0,10c at x = 0.35¢
Leading edge radius of curvature = 0.00686c

Asrofoil chord = ¢ = 30 inchess
X 100 A
[} C
0 0
04005 08253
00375 1.009
0«0L25 1.299
0025 1,821
0.05 24529
0,075 .04l
0s1 3-"—4-)—0-5
0s15 Le 051
Ou2 helt73
0425 La 759
OeJ 4e932
0e35 4,999
Oels 44953
Oulsh e 770
0e5 bels92
0s55 Leo1h7
0.6 34751
0.65 3,312
0'7 2. 803
075 2,220
0.8 1.596
0.85 049903
o9 0476
0925 0.276
95 04126,
0975 0.0%2
»9875 0.00
1.0 0

For §<0.6l, the ordinates sve those of RAE 102,

L
For £ 30,61, ¥ = LaLik60 = 7.20796 * + 18.71080 [

o

i
N —

C [} \‘Q

- 23,80762 (E)7 + 1459208 (Z)* - 3.43170 ()5

Table 2/
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Table 2

(0]

Balance Measurements of Laft, Pitchang Moment end Hinge Moment
Wand Speed = 60 £4/sec®

B pctual V =

6345 ﬁ/seco

M= 0 dego Range of u‘(dcg.) irom no-lif't a_ngla
Incidence settings
afdeg,) = 020,522 £L,5222515
Model, B = 0.2 Model, B = Ouly
Smooth Wing -5 to + 5 -5 t0 +5
Wares atx,and ¥; = O.lo ~5 %o +5 -5 to +5
= Q.30 ~5 to + 5 -5 to +5
= Q,bc 5 to +5 -5 to +5
Wire at x, = Q.lc ~l, O, + 1
- 0.50 "1’ 0, + l
Wire at =y = Q430 =l, 0, +1
(Wire at %, = O.1c) = O.5¢ -1, 0, +1
Control settings,
n(deg)=0¢l¢315j10
o= 0 deg
Smooth Wing -l to + 10 ~10 %0 + 10
Wires at x,and x; = O.lc -5 to + 5 -5 to+ 5
= Qe3c -5 to + 5 -5 to+ 5
= Dsbe -5 to + 5 ~5 to+ 5
Wire at Xy = QO.lc - 347k, Oy + 1, +53
= 0'50 - 5""1, O, + 1’ + 3
= 0.5¢ ~ 3"‘1 0, + l’ + 3
Yiire at x = Q43¢ =3,=1,0, +1y43
(Wire atx; = 0.l¢)
= O‘sc "‘3,"1’0’ +l’+3
Smooth Wing -5 %o + 5 -5 to+ 5
Wires at xz,and x, = Oela -5 to + 5 -5 %o+ 5
& = + 2 deg
Smooth Ting -5 to + 5 -5 %0+ 5
Wires atx and z; = Oslo -5 to + 5 =5 to+ 5

Table 3/




Uncorrected Coefficients from Balance Measurements

_7_

Table 3

(a) 8=0,2 n = 0 deg, varying o
a (deg) Gy, G Cy Cr, i Cpy
! i
Smooth wing Wires at O.1c
i T
-5 -0.523 | -0.0016 | 0.0367 } ~0.518 {-0.0020g
-3 ~0e310 | -0,00405f 0.0215 | -0.3125 -0,00385
-2 -0.2005 1 -0.00507| 0,042 | -0.204" [-0.0051
1.5 [=0,155" | -0,005ks| 0,0106 -0.1515[-0.0055
-1.0 | -0.103% | -0.00627} 0,0059 | -0.0985;-0.0057;
-0.5 | -0, 0485 | -0.00595/ 0.0029 | -0.0527-0.,0059%
0 |-0.001 ' -0, 00845| -0,0007 | -0.0005}-0. 0087
+0.5 +o.0545 —0.00585 ~0.0043 | +0,0507 | ~0,0063
1.0} 0.1025 ; -0,00715| -0.0083 0. 105 ~0.0071
1.5 | 0.156" ; -0.00757|-0.0121 | 0.153 i-o.0076
2 0.206 1+ -0.007z| -0.0162 0.206 |-0.0083
3 0.312 ~0. 008751 -0, 0255 0.310 |-0.00815
5 0.527"  -0.0099™| -0.0400 | 0.520 ;~0.00995
Wires at 0Q.5c Wires at 0.3¢c
-5 |=0.52% 1 -0.00235] 0.0355 -0.5245‘-0.0015
-3 -0, 313 -0,00357| 0,0215 | -0,312%}~0,0045
-2 -0,207 | -0.,0057 | 0.012} | -0.2025|-0.0055
"""195 _On 151{- "'O. 0055 O. 00895 —0. 15O5l "0- 0061
-1.0 | -0.1005 | -0.0061 0,00495| -0.095 i =0, 0061
-5 | =0.056 ~0,0059 | 0.0023"| -0.046 |-0.006k5
0 |+0.003 -0.0066 |-0.0017 | +0.00g]| ~0.0066
+0.5 | 0.056 | -0,0068 ~0.004551  0.0595}~0.0070¢
1.0 { 0.1055 | -0.008 |~0,0075"} 0,109%~0.00715
.5} 0.158 ~0.00775| -0.0118 0.1637; -0, 0074~
2 0.2 | -0.00837 -0.0162 | 0.209 |-0,00772
3 0,320} -0.0090 : ~0.0254 | 0.3165 -0,008
5 0.52hs | ~0,0097 1-0.0388 | 0.522 =04 009
|

0.0349
0.0195

0.0114
0.0080
0.0048
0.0016
-0- 0023
"O. 0050
-0, 0053
-0.0129
-0.0166
-0, 023,
-0, 0350

0.0365
0,0198
0.0112
0.0077
0.0045
O.OOH5
-0, 0019

-O . 0059 }

-0, 0089
-0.0121
-0.0152
-0.0236
-0, 0381

Continued /

|
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rable 3 (Continued)

(b) E= 0.2 : o =0 deg, varying p
n(deg) Cy Cp, Cq ¢ Cy C,
Smooth wing Tires jat D.i0
10 -0.4955 0,094 | 0.1265 — - -
- 5 "‘002514-5 000456 0-0656 —O-?AL}— 0.04-51 000615
-3 -0.1555 0.0249 | 0.0392 | =0.145 | 040229 060357
-1 ~0,048% | 040040 | 0,0121 | ~04050 | 0.0031 | 0,010l
O { =040017 | ~040064g =040007 | ~0a0005 {~0e006ks | ~00023
1 +o.0525 =0y 01707 | =0, 0146 | +04 0455 «0s01567 | ~0s 0Ll
3 0.1565 ~0e0377 | =0uQisl3 0s1517 }~0.0359 | =0.04.18
5 042637 | =0,0882 | =0,0663 0.247 §=0.055L | =0.0649
10 045095 | ~041076 |~041329 - - ~
Wires at 0.5¢ VWires jat Qs3¢
=5 | ~0.2525 | G.OLLB | 00853 | ~042375 1 0aCOh3l 040622
-3 ~0e147 0.0251 | 040395 -0.1365 0,0227 0.0367
-1 ~0a0hl | 00,0032 | 0.0116 =0.0ulzy 040030 | O.0011
0 +0.003 | =0a0066 |-040017 10400k Q. 0066 § ~0.0019
1 01052 «040167 {=040145 |  0.0537 §=0.0164 | =0e0147
.3 00156 ""000.7)79 "'000}-1-09 0.156 -0.03?5 "OOO’-I—lé
5 0262 | =0.0586 |=~0.0668 0.258 [«0.0569 | =0.0661
(e) #= Oe2 ¢ | a + =2, + 2 deg, Jverying
1 (Geg) o, c, Cy o ¢, Oy
Smooth wing Wires |at C.lc
= |2 deg a =+ 2 deg
-5 =052 | 04,0457 | 0.0783 ~0oli7 g } 0,0430 | 0.074L
=3 f -0.355 | 0.0259 | 0.0537 | =0.351" | 0.0243 0.0502
=1 02851 0.0052 | 040283 | =0,254g| 0,009 | 040261
0 | =0.2005 | ~0.0050 | 0,0142 | =0,2047 [=0,0051g| 0s012k
1 =0457 [ =0.0157 {=0.0005 --0.1565 ~0.0146” | «0.00L1
3 1 =0.048 [-0,0365 [~0,0275 | ~0.0617 [=0.0336 | ~0.0269
51 400545 | =0.0569 {=0,0532 #040335 |=040552 | ~0.0516
O = 42 deg ¢ = 4 2 deg
=5 | =0s0525 | 000453 | 0,0528 | ~0.041 | 040418 | 0eO452
=3 | +0.0567 | 0,0235 | 0.0034 | 40,060 | 040208 | 040250
-4 041525 | 0.0035 1=0,0005 | 0.153 | 0.0017 | ~0.0037
0 0,206 =06007kg [~0,0162 | 04206 |-0,0083 | ~0.0166
1 0s 2565 | 6401817 [=Q40302 042505 |=040176 | -04029k
3| 03557 |-0.0375 1040552 | 0.3515=0s0377 | =0s0549
5 Outbt  { =Ua0573 [=0.0795 0s4605 [~0.0580 | ~0.0807
SOV NV -

Table L/
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Table L

Uncorrected Coefi'icients from Balance Measuremenhts

(38485-1)

(8) E = 0uly :n=0 deg. verying a
a(deg) Cy, Cpp Cy Cy, Co Cq
Smooth wing Wires at O.10

= 5 | ~0.515 | +0.0028 0.0542 =04 506 +o.00225 0.052L
- 3 | =0+306 0.0018 0.0335 --0.291,5 -o.oon45 00294
-2 -o.zoug 0+0009 040233 -0 192; ~o.oo135 0.0189
~1e5 -0.1515 0.0003 0s0173 ~0+1407 | ~0.00145 | 0.0138
wle0 | =0.098" | =0.0003 0.0118 ~0.088g | =040020 0+0083
=0¢5 | =0s04B; | ~04000ks | 040067 | ~0s038" | ~0s0021 0eNOLO
0 | +0e0057 | =0.0012 0.0009 +0.0125 | ~040025 | ~0+0013
+0s5 | 0.058 | -0.0015 |~0.0048 0.0615 ~0+00295 -0+ 0063
i 041105 | ~0.0021 | =0.0103 0:1137 | 000357 | ~0.0117
105 0416k -0.00255 -0s0154 0.167 | =0.0041 | =De0173
2 0.213 -0.00325 -0.0215 0220 | =0.0045 | =0eN226

3 0«316 | =0.0040° | <0.032L 0u326 | =0.005 -0.0336

5 | 04522 | ~0.005 |~0.0538 0:530 | ~0+00635 | ~0s0546

Wires at O.5¢ Wires at O.3c

-~ 5 | ~0¢503 | +0.0022 04052l | =0450ks | 40:002kg | 0.0524
- 3 | =0.292 0.00025 | 0.0313 uo.2975 0.00035 0+0307
- 2 | =0188 | ~0.0012 0.0197 -~o.1925 -0.00115 0.019
=1:5| =0.138 | ~0.0048 0,0141 —0.1u25 ~Q.00147 | 0.0143
~ 1 | =0.085 | ~0.0023 0.0082 ~0.092 —0.00175 . 009
~0.5 ] =0eN36 | <0.0028 0.0033 =0040; | ~0.0021 0004
0 | +0.01 ~0:0031 | =0.0015 40,0125 | =Ne0025 | ~0+0015
+0e5 1 0.N6 ~0.0033 | =0.0064 0.0625 —0.00285 =0 0060
4 0.1185 ~0.0038 | =0.0117 0«11 ~0.0035¢ 00113
1.5 0.1705 ~o.ooaz5 ~0.0175 0.1655 ~0.00367 | <0.0164
2 0.2227 | ~0.0050% | ~0+0235 0.220” | ~0.0041 | —0.0220

3 043267 | =0600627 | ~0s0346 04323 —0.00535 ~0+0333

5 04530 --0-00?75 ~00 0561 n.53o5 —o.00665 ~0e 0549

continued/
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Tablc L (continued)

(b) E= 04t o =0deg, varying n
n (@)l O, | O | & 4 O i G | O
i
Smooth Wing | Vares at O.lc
; |
-10 [ ~0.723 ¢ 0.,1016 | 0.1502 . = L. -
-5 | =0.3675 | 0.05L4s | 0,078 | =0.353 ; 0.050L | 0.0736
- 3 1-0.2365 | 0,0299" | 0,040 [-0.212 | 0.0287 | 0.0433
-1 | -0,0665 | 0.0087 | 0,0149 | ~0.0575 | 0,00735 | 0.0127
0 | 0,005" |-0,0012 | 0.0009 ; 040125 [-0.0025" }-0.0013
1 | 0.0795 |-0.0118 |-0,0136 | 040825 1-0.0128 -0.0157
3 10042365 |~0a0335 |~0s0439 | 04023051-0.03355 |-040454
5 | 043805 !~0,05kls [~0,0738 | 0s367 ~'-0405kks [-00745
10 | 0.7367 1-0,09965 {-0,1457 - - -
Waires at Q.5¢ ‘ Wires at O«3C
|
~ 5 | =043525 | 0aC49ks | 0,0734 | =0.357 0405065 ! 0,0736
-3 1-0.2077 | 0.02865 | 0.,0428 |=-04207 | 0.029 040436
-1 |~-0.056 | 0,0072" | 0,0133 | =0.0575 | 0.00805 | 040127
0O | 0.0l4c '-0.0031 {-0,0015 ; 0.01Z 1-0.0025 ~0,0013
1 | 0.087" i-0.0138 ;-0,0165 | 00835 1-0.01295 |-0.,0160
3 | 04237 1-0,03 | =0.,0L67 ' 042285 {-0.033 -0,0451
5 1 0u38h  =0.0561" !-0,0761 0.383° 1-0.,05L75 |-0.0749
(c) E= 0yt = =2, 42 deg varying n
i Smooth Wing } Wires at 0.1lc
! a = -2 deg a = -2 d2g
!
= 5 | ~0.57h5 | 0.05365 | 0,098 |=-0.561 | 0,05115 j 0,0946
-3 1~0.425 i 0.0326" | 0.0686 ! -0.4165 i 0,03065 = 0.0646
-1 I-0.2785 | 0.0118 | 0.0387 (-0.267 | 0,0093" | 0,0342
0 1 -0.2045 +0.0009 040233 ~0,1925 [-0,00135 | 0,0189
1 1 <041337 1-0.00975 | 040088 |-0,121g [~0.01lh5 1 040049
3 i+o.0135 {-0.0303 =0.0199 ! +04019" |-0,03205 |~0.0242
5 | Q166" [=040520 |-0s049L | 0.1665 '=040526 | -040332
? o = +2 deg o = +2 deg
|
-5 1-0s1535 { 0s04995 | 040534 | =0.1375 | 0.04715 | 040514
-3 *-0.0055 | 0.0285%5 | 040228 +0.010 0,026} 0,0211
1 . +0.,1397 | 040075 | -0,006L 0.138 0.006L | ~0.0076
0 . 0.213 [-0.00325 {-0.0215 0.220 |-0,0045 | -0.0226
1, 04200 (=0.0143 §-0.0362 | 042985 {=0.0156 |=0,0384
3 ¢ Ouldls (-0403525 | ~0s0667 | 0.4425 f-o.q5615 -0.0676
5 045807 :-0,05605 -0.0962 i 0.5875 |=0.0561 -0,0961

Table 5/
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Table 5
Derivative Theoretical Smooth Wire at Wire at Wire at
wing O« 5c 0« 3c Q.1c
E=0.2
a1 60751 5-62 5-65 5'59 5'52
Iy ~0. 0641 ~--O.OO71 .1-0.0085 +0e0 6 =00
b4 0« 406 ~0.387 =0 341 Qe 344 ~0. 365
h 0.2595 8.2513% 0.2485 N, 2494 0+2516
a.2 30712 2-835 2-825 2e 73 24 73
B = Qs
&y 6+ 751 56 5-5?5 5-595 5+61
m, -0.0641 -0.0179 ~0+0110 —-0.0087 ~0+0219
b1 0. 665 -0+ 566 ~0.529 =0 531 ~0.556
h 0.2595 0.2532 Ns2520 042516 0.2539
b2 =) 896 02 799 "'0-81 3 “00805 00'80)4—
m 0.5879 0« 559 0569 04568 0.550
&g =00/ 2y = 8¢/ on
In'l = a, cﬂ/ mz = aCm/ an
by =00y v, » B0/ on
as
m = - m2 + - m11
a9
Table &/

(38485-1)
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Comparison of Experimental Derivatives and Values from Charts (Rer.2)

Modified RAE 102 with cusp

From Charts {Ref.2) ¥rom Experiments
Deraivative Faig. of
Ref.2 E = 0.2 E = Ouly E = 0.2 E = 0.k
Transition Transition Transition Transition
back forward back forward back forward back forward
a1/(a1)T - 0.832* 0.818% { 0.836* De831% D832 0.818 04836 0.831
az/a1 18 0« 486 Oe 477 0. 744 0.738 04504 O« 494 0.728 0. 710
(b1/a1)/bT/a1)T 29,30 1434 1445 1,097 1104 1o 146 14120 14218 1. 006
b i 1,32 1.1 1.16 1o 1.18 14116 1.08 1.066 1.080
( 2/51)/"2/&1)3- 31,3 b, 4 7, 5 5
b1/(b1)m - 14114 1.18, 0.916 04920 0e954 76900 0.854 0.836
bz/(bz)T - 0. 950 0.952 | 0.980 2. 984 0.929 2.888 0.892 0.897
b/ (2}, 65 0+ 969 26962 | 0s971 04968 04968 04970 0.976 0.978
**n/(m)T 67 0.880 0.8l | 04995 0.993 0.886 0.836 0951 0.936

T is taken as 3.5 deg. wnen estimating the chart valuss (§6)

*taken from experiment

)

#:"-m:_mz +__.m_1

a4

Table 7/
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Table 7

by

. s s

and

(b4 )p

b2

(b )

for aercfoils RAE 102C and 1541d

From Experlments

E = 0.2 E = 0.4
Transition Transition
Fig,of - back forward back forward
Ref. 2: Xy X, i Xt X4
| Natural ?;=O.5 7;=O.1 Natural 7;=0.5 7;:0.1
[.-__.__... . J—— ——— ] B -
RAE 102C N, 954 0.840 ] 0,900 0.851 0.795| 0.836
by/(bqy)p| 1541, cusped
(15414) 24 1.43 1.21 1 1,64 0.93 1.0 | 1,12
RAE 102C 0.929 0.923; 0.888 0.892 0. 907 0.897
b/ (bo)p| 1541, cusped i
(1541d) 28 | 1.02 1.055 | 1.055 | 0.98 1.085 | 1.225
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Variation of natural transition on upper surface.
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