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1. Introduction

The N, A,C.A, camber lines' designed to have loading uniform
from the leading cdge (x = 0) to a station x = X, and with
a linear variation Trom this station to the trailing edge {(x = 1),
at which the loading is zcero, arc widely used. They have however
appreciable curvaturc over the rcor part, which is of some disadvantage
in practical applications, This can be removed by modifying the
initial design so thot the design loading is taken to be a small positive
quantity at the trailing edge. The family of camber lincs described
in the prCUCnt note are derived in this woy from the N, A,C, A, camber lincs
and arc straight over the troiling cdge regilon,

The prescnt Lamily ¢ are convenient for use with the RAE 100~10L
symmetrical acrofoil scotions® and the camber lines which correspond
to these sections hove been given the additional degignations C100-C104
to bring oul the conncetion,

2a Derivation

The camber lines have a firgt order lcad and pressure
distribution which congists of a uniform part from the leading cdze

x = 0 toapoint x = X, wherc =x is the distence along the
chord line, and a lincar variation from xz = X to the tralling edge
x = 1, Dbut the theoretical loading does not vanish at the trailing

edge., They have been calculated mainly from the data of Teble 2 of
Fef, 3, with some acsistance from the data of Ref, 1,

The theorctical trailing-edge loading is chosen to give a
close spproximation to a straight line acrofoil shape ncar the trailing
edge and this slightly curved line is replaced by an actual straight
line (sce LAppendix ond Ref, 2).

Let CDL’ Grp be the pressurce cocfficicnts for the upper
end lower surfacés at’ A noint on the comber line and wu , u, be the
corresponding velecity increments, Uhen on lincarised tﬁcorv {or
a stream velocity U,

QPA = - Cpg’ u, = - Uy
C = - 0u /U, 0 = o~ 2u /U
Py 2
ading = - C = ~ 2C = u /U,
Loading Gpn in ‘ pi 4A1/

3./



3. Co-ordinates

The co-ordinates of the camber lines are given in Table IT
”

and some of the shapes are shovm ia i, 1.

L, DPresgsure and Velocity Distribution

The theorctical pressure cocfficient and velocity increment
on the upper surface for a nominal ideal 1ift coefficient C.. = 1,0

. . o s L1
sre given in Teble I and Fig, 2,
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Method of Calculation

Iet the N, AC.A, camber line with a uniform load

distribution from x = 0 to x = ¥ and a linear variation from
x = X to x = 1 with zero loading at the trailing edge and
designed for CTi = 1.0 have the eguation

4t

- Y- Y
y = 4 (4{’ 1\,)»

The camber line with uniform loading along the whole chord with Gy 7
has the equation

J = f(X, 1)'

A camber linc with uniform loading from x = O to =z = X and a
linear loading from x = X to x = 1 with non-zero loading at
x = 1 and designed for CTi = 1,0 has the equation

J

v o= f\f('}';, X) + (1 - A)f(x: /l>

where /! is a constant, We now choose A by btrial snd error to be
such that the ssrofoil has o point of inflection tovards the trailing
edge such that the tangent at this point passes through the trailing
edge. Behind this pcint of inflection the aerofoil is replaced by
its tangent.

“hip geometrical nodification changes the actual load
distribution over +the camber line near the trailing edge in such a way
that the load actually falls to zero at the trailing edge. This effect
has been roughly calculated by thin aerofoil theory and it was found that
the actual design 1ift ccelficient was 0,99 instead of 1,0,

The values obtained for 4 and the positions of the points
of inflection, bohind which the mercefoils are replaced by straight lines,
are as follows:-

X 0 01 02 0.3 O 0.5 0.6
’ A 0.8595 O. 0,850 0,843  0.859
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Designation
T

Upper surface
pressure coef-
ficient from
x =0 tox =X

i Nominal upper
i surface pressure
' coefficient at
Px =1

}
! Tdeal angle of
¢ incidence (deg.

[ e o

§ Pitching moment
v C
L o/

G100

P SR

0.930- 0,854 0,768

0,070 0,068

3.92

-0,710% =0,108 =0,416 =0,125 «0,157 ' ~0,153
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C103 -~ Ci0L

0,682 0,641} 0,607
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Table IT

Co~ordinates of Camber Lines

Values of 100y Crqg = 1.0
CX 0 0 L0 02 003 0ol 0.5 0.6 |
| : : : = ' j
% i . i
' CSl g : ) . ) .
: E;t;%n | C100 f - ¢ = . Cc101 . C102 §c103 ¢ c10h
x i
i 0,00t - 0.1101. 0,0926: 0,0872- 0,282% 0,0783
' 0,002 ¢ 0,1996: 0,%690 O. (593, 0,1508 0,432 |
© 0,003 : 0.2831%; 0.2393! 6,2258; 0.2:36° 0,2030
'0.00L - 0,3578 0.3057: 0.2886: 0.2731 0,2627 |
0,005  0.4307! O.Lik 0,321 0,3691: 0,3456 0.3300 0,3136  :
0.006  0.5003° 0.4301: 0,4063% 0.38L8" 0,3658 |
0,007  0.5673: 0. 48015 0.4623 0,4378- 0,4.63 §
0.0075 00,6002 0.580° 0,548 0,5101: 0.4296- 0,4638 0,4410
0.008  0.6324 ©0.5466 0,5167: 0,483, 0,465k
0.009 . 0.69%5- 0,60%4 " ©, 5657 0,5397 0,5132
0,0.0  0,7563: T 0,6570. 0,625 0.5888 0, 5600
0.092 : 0,87,9" 0,762 0,7298 0.6841: 0,6507 .
0.0125 0,9036 0.878 0.834 0.7636. 0,7463° 0,707h. 0.6728 !
0,014 0,967 0.85646: 0,8:84 00,7759, 0,7382 .
0.016  4,0904! 0.9630: 0,9119. 0,8347° 0.8227
0,018 + 14,2009 1,0584 1.0026 0,9509° 0,°048 !
0,020 ; 41,3019 1.1511  7.0908" 1.,0248 0,984,7
0,025 ’.,+1‘§ 1,595 1,006 41,3728 1,3018 41,2356 1,1762
0.030 .70k ; 1,58230 1,016 1,458 14,3577
¢, 035 - 10735 1, 7816 1,6919. 1,6072° 1,5308
0,040 - 2,712 : ©1.9720° 1,8740° 1.7809 " 1.6966 !
0,05 5.55653 2,541 1 2,402 2,3302, 2,271 2,1086: 2,0097
0,06 2, 88765 . 2,66350° 2,5367 2.4444 2,3022
0.97.  3.4701; S 2,974 2,8363 2,7015 . 2.5771 :
0.075  3.3119: 3.305 3.258 3.1225: 2.9795 2,889 . 2.7087 ?
0.08 S hAT5 3,266 3,1785 2,9725 2,8368
0. 09 3.7035 : 300070 300800 35,2292 3.0631 '
0,10 3.9595 . 4,024 3,947. 3.C019. 3.63&3' 34729 Z.01720
0.12 4, 3502 ' Loob1d o L, 1067, 3.9258 . 2.7032
Oulle L 7175 Lo 7415 4.,’003 h.3330 L.4512
0.15 L, 8765 5,001 5,O0hL. 44,9099 L,7278: 1, 5302  L.53573
0,16 5, 0231 : 5.0978  L.0Bh LoTILO . 4, D55
0,46 5,’“_ ' : 54438 5,2643: 5,0574 . L, 8496
0. 20 LAE92 0 B Cha: BLBIB 5,759 BoB799 0 B,5706; 5,1556
0.22 - 5, ‘78« 6,0236° 5,863 5.6058 5,4365 |
0.2k - b.B25 C6.2699. 51107 5. 91LT 5.692L
0,25 B. 88\u 6.054. 6,279 (,3618 G6,2352 6,0341 5,814 :
0.26 ;.LJG/ 6,610 6,340, 6,14756 55,9253
0,28 6, 0208 1 C 56,6259 6,520 6,356% 6,1362
0, 30 6.078; £,0234° 6,500 6,7515 0 6.7119  6,5L12  G6.3257
0,32 6,103 C.5307 6,8R0L1 46,7057 6,494k
0. 3l 6,193 6.8728 6,0401 (84120 6,6428
0. 35 G.445h 6,266 6,500 C.8620- 7.01L3 $,9019 6,709
0. 36 6, 10k 6.5830  7.055% G.95RE 6,771
0.38  6,0733 6.86A8 7.:073 7.0493 06,8796
0. 40 6,02°2 6,167 6G.L06 6,08207  7.1205  7.0184 6,9683
C.42 Y C.759% 7.1024 7.1636 7,0372 :

(contd, )/
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5. 6158

5.8649 :

‘R, 953

0

0

0. 46 5,7628 ¢

0,48 5, 6462 ¢

0.50 5.5159 5,644
0.52 5. 3728

0. 54 5.2180 .

0.55 5.7.365 5,283
0,56 5. 0520

0.58 L, 8758

0.60 4. 6901 L, 795
0,62 L b956

0, 6L 4, 2930

0.65  L,1890 -4, 281
G, 66 L, 063

0.68 3, 8656

0,70 3,600 3,722
Q.72 3. 4163

C. 7k 3,1838

0.75 3,0060 :3,1%0
0.76 2.9473

0.78 2,7075 .

0,60 2.45650 12,544
0.82 2,220l

0, &84 1. 9705

0,85 1.0512 1,887
0, 86 17277

0. 68 1.4843% ¢

0.960 1 230 1,256
0,92 0. 9875

0.925 0.9258

0. % 0, 7406

0. 95 0.6172 0,630
0. 96 0. 4958

0.975 0, 3066

0.98  0.2459
0.9875 0.1543

1.0 0 0
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Table II (contd.)

0.2 0.3
- C101
6. 6727

L 6,248 (L6219

[
6. S0LL.

6,448
6. 3003 .

6. 10350
59713
5, 3802
5. 5882
5. 3769
5. 1539

1, 9093 .

1, 8110
lea 6906
L, L
4, 1901
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0, 2842 .

0. 1777
0 0
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c102

7. 0LLE

7.0052 .
6,9592
6,8L91 .

6,7170

5. 5648
€, 3027

€. 2071

6. O0L5

5, 7¢78

.", g[”l8‘.‘
g R -t

5.3169
Goa0na

Dt

5, 0648

M. 8030

L 5325

JARS9 PN
L}‘o _’._)!.;_‘,,

0.5

C103

L 7.1839"
7,184
7.4780°

7o b33
7. 0750
6. 96357
6,8196:
6.7375:
NICEE
WIS
6,229 :
65,0116 .
5, 7640
5.6347
5, 5020}
5,2070
Ly 9402
Iy G431

0.6

C104

ot e e e v s i b e i ot e e o e e ¢

7.0851
7.1030
7.4148
7.1226
7.1090
7.07350
7.0132
6.9738
6,9278
6.8139
6. 6651
6, 4700
6,2422
6.1179
5. 9877
5. 7111
5.4156
5.1036

F3,0489 . L.33581 b 777k
3. 0000 L4, 1806 1, 6095
3.6777 4. 02267 4, 4389
7o 3810 3.7017 1 45,0900
3,00809 " 3.3749 ¢ 3,732h
2,7770% 35,0436 3,3677
2.4707" 2.7087: 2,9975
2,7169 2.5L03;: 2,8108
2.1627 2,3715: 2,6233
1.8637 2.0332; 2,2490

Ch BB 1,600 1, 8742

S 4.2358. 1,3855° 1,993
15860 11,2708 14,4056

:0,9268 11,0166 1,1245
0,772L: 0,872 0,9571
0,6179. 0.6777. O,7L97
0.3862 0,4236° 0,4685
0,5090 0.33%89: 0,3748
0.-93%7 0,2118: 0,2343

0 X 0 ; C
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