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Optimum Aspect Ratio

the Performance For a Sailplane.
and Joseph M. Uritis.

back in eq. (1) gives the Flattest Gliding Angle for

220 é:rév' the given design and aspect ratio.
Vi i The forward speed in M. P H. at best gliding angle is
Y V' = 147 hA% /Clq”
210 44 : i
B-.008 ) Lowest Sinking Speed for An Arbitrary Aspect Ratio.
- 11 In a similar manner to that for Flattest Gliding Angle,
200 é 'OOb the lift coefficient for Lowest Sinking Speed, CLv, is found
y to be Cov — Vycor+ 3 (FEEL) (X +y Clo +BA) — y Clo
- i
190 (T2 )
B=.004 o ) . ]
v substituting this value of CL back in eq. (2) gives the
Vy - lowest sinking speed for the given design and aspect
— /80 m ratio.
h
L4 B=.002 DISCUSSION:
- The curves were calculated for N. A. C. A. 63017
170 profile.  Although the curves are only correct for this section
- they should be approximately correct, though probably opti-
= mistic, for any good glider airfoil.
Figure (1) gives the aspect ratios for flattest gliding angle
160 - 3 and lowest sinking speed for various values of B.
1= B=00/ ] Figure (2) gives the flattest gliding angles, and Figure (3)
- ] ] gives the lowest sinking speeds for arbitrary aspect ratios in the
150 useful rance for the various values of B and h.
: |4 Figure (4) gives the best cruising speed, in M.P.H., foi
T 11| B-.0005 arbitrary aspect ratios in the useful range and the various values
e of the weight parameter h. and the drag parameter B.
140 [T The fuselage parasite drag coefficient, Cop based on frontal
4 8 12 16 20 29 28 arez, will vary from about .06 fora well streamlined sym-
EFFECTIVE ‘ASPECT RATIO metrical fuselage to about .2 for the average secondary fuselage.
. .. . . Example:
Fig. 3. Lowest Sinking Speed for Given Effective A cantilever sailplane is to be designed for cross-coun-
Aspect Ratio and Value of B and h. try work, with a 55 ft. span, elliptical planform,
o = Xty (C=Cro): 4+ BA + CL¥/A N.A.C.A. 63015 section at the tip, and 63018 at the
S center, the flying weight is estimated at 600 Ibs., the
] o fuselage parasite drag coeflicient, Cpp, is estimated to be
Aspect Ratio for Flattest Gliding Angle. equal to .1, and it is estimated that it will need about
The inverse of the gliding angle can be written to the 25 sq. ft. of tail surface. The fuselage is to be ellip-
usual approximation as equal to Cp/CL but tical in cross section about 4 ft. deep and 2 ft. wide.
. : . The profile drag coefficient of the tail section to be used
oL = X FyC _ZYCLCLO: Lo AL L eq. (1) is Coo = .(}))1 #
= From the profile drag polar for the wing section it is
which contains only twec variables, CL and A seen that Cpoo = .01, CLo = 4 and CLx = 1.05.
By minimising eq. (1) the effective aspect ratio, Ac, (Concluded on Page 13)
for flattest gliding angle is tound to be A¢ = Cix/|[B |
Aspect Ratio for Lowest Sinking Speed. 3.80 B-.0005 | 3
To the usual approximation the sinking speed, Vv, 3.60 > -
in ft./sec. is Vv = VCp/CL where V is the foreward 340 — BZ.(?O/ R
. N , .4 > ] =
— 2W hA¥%
speed in ft./sec. but v = \/ e = G or 1 = B-002 |
Vv = hCpA* /C% 3.20 =g =TT
: . R o » 2 .
" Lx+ yC1*— 2yCiCtoty Clo 4 B A+ CLy/ AJ eq.(2) v 3.00 >
T CL* A— 4 = P
h L
L . . . 280 { 8-.004
Minimising eq. (2) gives for the aspect ratio, for mini- - » r
mum sinking speed. 2.60
. R - B8:.006
a - aC
As = Z} le [\/(CLX—CLO?’ + ;—? —(Cx *CLoﬂ ¢.90 :/ B=.006r
. 2.20 I 18-.0i0
Flattest Gliding Angle, and Forward Speed for Flattest 2.00 1A
Gliding Angle, for An Arbitrary Aspect Ratio. .
Equating the partial derivitive, with respect to Cr, 1.80
of eq. (1) to zero and solving for CL gives the lift 4 8 12 6 20 24 28
coefficient for flattest gliding angle, which s EFFECTIVE ASPECT RATIO
2 Fig. 4. Best Cruising Speed, V, in Mil r Hour
CLo + BA s . 9 g opeed, ¥, es per Four,
Ciq = H% substituting this value of CL for Given Effective Aspect Ratio and Value of B
’ and h.




