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Introduction.

One of the most important

characterigtics of an serofoil is

4ac
the Tate of change of 1ifs with angle of attadk, Ej£' This fac—

tor determines the effectiveness of a tall plane in securing

statio longitudinal stability.

The following application of +the
aCy,

Gdttingen formmlas in calculating the variastion of T With as-

peoct rTatio should therefore be

enginesers.
. a0y,
Vaziation of T

of interest to many aeronautical

with Aspect Ratio.

The rslatlion between the angles of attack at whioch a given

1ift coefficient obitains for two aerofolls of the same section

but of different aspect ratio

is expressed by the eluation:

. OL /8 _ 8 -
(ul_uz,,_:T;_‘L(%—.ﬁg/xa?.s N €3

where 8 1s the area, b the

efficient defined by L = Cj X

span and ©Op <the absolute 1ift co-

-% p 8 V2. This formula, due %0

Dr. Prandtl and Dr., Munk of Go%tingsn Universify, has been checked

by teats and found reliabls.

A verification by Dr, Prandil may e



-2 -

found in "Ergebnisse der Versuchsanstalt zu Géttingen” (189281, p.51
et seq.
agy,
ic
given aspect ratio the value for any other aspect ratio may be cal-

If the value of ‘be known for an éerofoil section a% a-

culated rrom (1) by the method illustrated in Fig. 1. For the av-

A0

arage aerofolil Ef:i is substantially consbtant over an anguiar

dCy
range of, say 10°, or more. Assuming —2X 40 be constant with the

o
value thus dsfined, the angular range correspondinrg to an incraase

in the 1lift coefficlent from zero to any value Op is

d.GL\
= i ()
ai - GL/ (d d. )1 . . - . . s &/
For %ne same eecticn in other aspect ratio, GL will obtain at
the angle &, defined by eguation (1)
or
G.a = al - (dl - dg ) . . . . . . . ) » (3)
a%y, :
The valus of I corresnonding to this aspest ratlo is
as C-
— LI\ =_L gas shom by Fig. 1.

o o,
Iliugtration of Method.
Agsume that it is desired to find -%%% for an asrofoil oI
aspest rasio 2.5 when from test data it is known that 'E?% = ,078

for the same section at aspect ratio 6. For corvenlence, taxe

AC = 0.10, then




G, . 8 S
(03 -0p) =—£ [ --33 x57.3
L1 b, S
=0.30 ri- _1jx57.3
™ 5] 2.5
= - 0.437°

= 1,390° + 0,4237°
. L4 d_ d /2 15 817

For the convenience of the enginser a set of curves calclhlated
oy this method are given in Fig. 1. Also, the observed value of

dc
EE% for a few standard serofoils are given in Table 1. It is cf
ac -

interest to note that the observed values of aj% for the same
aerofoil at various aspect matios follow the calculated ocurves
closely. For application, reference is made to N.A.C.A. Reporst

#S6, "Statical Longitudinal Stability of Airplanes," in whick the

: acy,
effect of -Ej; is Hreated.
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Aerofoil Section E ﬂsﬁgg’gc' ZC;L : Aerqfoil Section Aég:zgo %_CEI{
+ i

USA - 15 8 |.077 ¥ 30 6 074
" 16 8 |.078 M-8 6 .068
" 27 8 .073 RAT-6 (M.I.T.) 5 \.o?o
USATS - 2 6 . 070 n 6 .075
" 8 L0723 L 7 . 077
Durand - 13 8 . 074 n 8 .079
Sloane 6 . Q75 u 9 . 085
RAF - 14 8 .078 RAF8a, - (NPL) 6 .O71
n 15 6 . 070 o 13 .o78
16 6 |.o74 | Gttingen 164 2 . 050
19 6 . 094 L 3 . 060
Albatros 8 . 076 u 4 . 067
Gottingen 173 6 ,.075 ! " 5 .073
" 237 5 |.ora | " 6 . 074

n 342 5 .078

" 255 5 .073

t 256 5 |.070

n 3233 5 .078

" 344 6 .078
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Fig. 1.



