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The coeffrcient of induccd drag on
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!.rher. kJ lern.d Lhe in.luced draq facro.,
i:r rl?iays gx.eLer than 1.0 and typjcafty
ci Lrhe ondcr cf 1.04 ro t.U6 in hjgh-
iclforneFce Ehdefs.
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\rhen carcfLLr dnd accurate flilrht
measurements have been rndde and the fore-
o:q '- 'od " b.' od' :

Kj lihe rcsuft hds usualry been to frnd
a vdluc ver]y nuch in eacess of the caf-

\o-L-e or. Te
ara lhat the other contxibutions to dx:Lqr
variatjon r.rith fift are much norc siqrnifi-
cdnt than non-efhptjc lift distribution.
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ACIT]AL RESULTS

CALCULATED PERFORIIANCE

llith the avaifabjliLy of gcod wrnd
tunnal- resufts on the lrortn'ann ing sec*
Lions dnd ol a conputen pxogr:an tor cal-
culatrng glider pexformanca in fine de-
rajL, it has been p.ssible t. produce
calcutated performances for nany gliders.
To do this, assunplrions have been ndde
about the vdlue of k and.f the drag
conirjbutjon of misc€llaneous drdg sources
other than che ning, tail surfaces, and
iaduced draq. Where good madsured per-
formdnce resufrs have been available i it
has bcen found that r"ith suitdble values
of nisccllanaous drag coefficient and ot
k the calculated perfornance is exlrcnely
close to the mcasured result. But ?ihere-

r o l o- o onqD-- p. roi.
rhe vdlue of k used in [he ca-Lcufations

'Y 6od 9t 1.0- ''
/))6 a .ou o DV j '- n d ".e.q-.,_/_, -ii o.--n
highef.

]n order tq invcstigdte this dii-
ference, a Cd/c; plot r'ras rnade (see Fig.
1), frorn the catcul;lted pelfonnanca of
Sigma. This shoned the "text-bock shape
being substdntialfy stlaight up I,o

... , 
^ :. ra r9 o o q,o --

-l ." - v i. j ong, ,' r.\
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lrinq section Fxlr/Sigma/136-017
aspect ratio 36.2
induced drdg 1.04

factor (k)

Line A represents the best strdight-Line
t'o - Do: .i D-l.on , - I. a
eq|dtjon of tlril ]i1- i::_
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The calcul.Lted pe.formance is based
on wind-aunnef rneasurements of sectiorr
profile dnag at appropriaLc Reynolds
Nunbers. Exdnination oI the ?rind-tunnel
xesufts sho s Lhet profile clrag coefficlcni
incrcdses at highe! CrIs aLi any one Rey-
nofds Nurbcri also pr-file draq cccfficient
increases as Reynolds Nunbef decfeases and
this too pno.luces dn appdrent dependence
o . t..:o1r!- .o. - .d-, ,, 1

o-,- Ior .o-- 196 tl. h e-o L . .
boi-h thcse ettectc.

FICURE I

Thus. r,rhereas the perforrnance vias calcu-
faL'ed on the basi.s of k = l.!4, the ove.-
all result sholrs a valuc of ( oi L.47.
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Cd=0'!!825+1.42 (4)

FIGURE 2
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The.e i o ettecii are variaL-ion. in

indcpendcnt of .:LspecL' ratio; thus, it is
inaccJrate Lo rrap the,.n up in one l-erm
\"riLi Lie k efiects lrhich are dspect rdti.

E.ili;LtjorL I shouLd ihercicre be

cd=cdo+.1r.*;ir (5)

herc f, i5 a n.:r.,/ conslidni defiving fron
thc pnrr,icular r.ring sccli.n used.

The equatj.on fcr line I in Fig. 1

rt. - L.CttF25 + t- !-r,1,,!
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FIGURE 3

CONCLUSION

There appears ro be a ltood.ase for
.'' a o" D.:t..

" 0r p,rol! t-
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prcportional to aspect rdtio. The oiher:
", ion o: . o o L- g -

etiicient and is rindependcnLr oi aSpect

In the Rcynolds Nltnber range norrnaL-
. d b ol.a.. .r' 

Jse.t1ons, it appedrs thaL rhtrs varjar,iorl
of ujng profile drag coefficjenr conrrrb-
uires.a slope of about 0.0018 to rhe
c /a: DLoL -

- t!41 661 t

Tn o er to enphasize rhe effect .fthis .:onstant a, tine B has been ordrn
on Fi!I. I having rhe equair:on:

r.l. ooszs + r. l+ d
rA

(7)
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I'tert-boikl' 3hd!. as cl_arty .1. ahe Sigma
cltrve but L--n.l t. shor,r e stjghrty higher

1...o'

Ia ea.h case, a :Lrr.Light tine has
been dra\.m irhich hds a slope givcn by
0.00jts r h/nA. It rrjtt be seen thdt
thesc fires ar. blrh reasonabte iiLs to
Lrhe points at :L.asL over the niddt-- rd09e.'.".]''.
any iate, therefore, rh. va.iarion of

-j-
s.mF r: or .iqm..


