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Sunrmarr

The FS 32 of the Akaflieg Stuttgart is a glider project to
test ? new wing section, which can be used in r$o con
llgurations:

A) Hinged flap: The perlbrmance is equal to rlrat of dre
flap wmg sccLions ol modern l5-meter class ships.

B) Extcrnal airloil flap: Thc llap is lowcrcd bclow thc nrain
\ing, which closcs thc trailing edge liorn 50 perccnt of thc
chord An ehstic menbrane gives i smoolh roundi'rg. The
n \inunl lifi coefiicienl is aboul2.l at a protile drag coetij
cicnt of abour 0.02

1t2

Thc cxtended flap configuration is made for thernuling
only. For wide thernxls and high spced flight, the flap will
be retractcd. The nane oi the wing scction is FX 8l k l44i
1r was dcsigned in the lanrinar wind lunnelofrhe Unilersirv
"t \tutlts!rr l.J N4r A.r'rhu. J"r.red b] r nernbcr ,,i rhe
Akatlicg. IheFS32will beagliderolthe 15 nelcr class.
Thc flrps. wh ich exlcnd over the wholc wing span. wjltserle
rs aileron. hinSed flap or extemal iirfoil. dependjng on the
contlguraLion. Ihe t rail gcts also a ncw wing section of 12

Irercenl lhickn€ss. The verrical lail uses glassfiber prcpregs.
'l'he fuselagc will be made in $e molds ol Schempp-Hirth s
Ventus B. Crrbon and aramid iibres will rcduce the \rcjght
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General
'l'he elolLrrioo ro sailplane design has rcachcd now such a

high standrrd. thar nnprcving thc pcrli'rmrncc ha\ bccomc

nrrch nlore dillicuh lhan it sas vnnc Frr\ ag(r' I hc F'ssi
bili0 ofvrri,tbl. sins gcoDrctric sccD\ !er) promising. On

0rc one hand. lhcrc is lhc lclcscopic wing. on lhc other thc

I r(.*c. l sr1f 
"rL.r 

$irh l,sl. r'lLl l hr irr'r'tli,r sr.
realized wi(h our FS 19. IL is possiblc to incr.r\c ihe wing-
\pan in llighl k)n ll.6 n)clcrs upk,l9nreters l'hcolher$as
construcrcd li)r cianrplc. by ihc Aklflieg BraunscheiS. lhe

liLnx'us SB I1. Lookmg back. $c cln now say ihrl rlre Bmun'
\ch$cig dcsign has morcad\antagcs rlran the FS 29, abo\€ all
iD handlinS. il floun in (l'lu.opeatr) conlesls.

On thc othcr hand, lhc area incrcrsing flap h s one dis'
ndvrnlagc. lhc nrlncuvcrability in thermals is nol k)o good.
li) r rbc tulk)wing rcrson:At !low sPcd andwilh.r l!rgerwing
rrca. fic rudder area is srnaller relativ€ to the \tin!. and rhe

aircrati ir noi so agilc rs whcD llying with flop rcLracied.
\.!.r( )(:'r. J, o {( lJ,l rh( .,t,p.\runI} ro c\i!1 d $ inr

srctio'r- $.hich do.s nn enlaryc rhc wing.rcn. it the fl?p is
c\tendcd. Ihi! took plrce in thc l"ruinrr $ind Lurnclotlbc
tinilersity olStullg.rr. und wrs nr&le possible b) thc help oi
Mr Allhnus rnd Proi. W)ftrlrn . ln thc sl(N-tlighr conU!
trrxrion. lhc wing scction lras nn cxterml !iribil lhp. uhich
Si\€s lili corfficienN ut lo 1.3 at a pR,lilc d. glocfficienrol
(J.021. Wilh rerractcd ll.rp. thc win! sccrior ir rdcquare t,)
other wing sectlons oi modcrn 15- rclcr chss gliders. ]i)
N)ve lhc cxtcrnal :tirli)il flap out. it crtcn.ls olcr thc wholc
t+ing span. {h. ilap is lolversl rh)r( 6 l0mn heloN thc nuin
$ing T,rc upper sur'rcc is rilicd down bchind 50 pcr.ent ol
.hord lo ck'sc the lrailinS edgc (Scc Fisurc l). To nrake rlris
prrl nrolublc dnd still snn)orlr. Lhc so callcd nrenrbrane ir
included in rhc uppcr surface.

FX 8t K 141

exte rnaI airf o l! co nfigura fio n

50 per rent of chord

hinged flap configuratton

FIGURE L Airfoil s€.tion and configuration.
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FIGURE 2. Ceneral ar.angement.

Th€ glid€r
To limit the expense in man hours. it wtsdecided todesign

a glider in lhe t5 meter class, an unlimitcd clxss lpart fron
rhe span limitation. After optinizing the profile, we began
ro desjgn the whole airplanc. To avoid too high a winglond
ing, we designed quite conscrvarivcly a wing area of 9.9,1

square meters. hea! considc.cdlr good compromise, result
ing in an aspect ratio of22.6. A 1ri tropczoidal" geometry
minimizes the induced drag (See Fi-sure 2).

The {ing
Sadly, the new section has disadvantNges. which conccrn

the mechanjcs and lhe sratic. Thc clasric part ol the upper
suriilce aliows a small torsion chambcr only. To make thc
vins n€\€rtheless torsionally siiff, it is necessary to use a l{)r
of carbon fibre. But. to reduce the danger ofbuckling of the
thin membrane, it nust be built irr a special way. Our deci
sion was to take diagonally dircctedglass fibres for rhc mcm-
brane and high modulus carbon fibres in the spars. Thc
clrbon fibres have an E modulus of 200000 Mpa.
(Fibrevolume is 53 percent). The combination of ihe stiff
wing and the yieid membrane induces only a minnnunr of
slrcss in the membrane. By ihe way the stiffness ofthe spar
falors also lhe mechanisn of flap setting.

Unlortunately, the mechanism is not easy. Seven supports
keep thc naps in position and 23 lid carriers bring the sur
iacc bchind the membran€ up and do\xn. Large Schempp H il1h
type of airbrakes are used 10 confer excellenl landing
handling.

Th€ fus€lagc
Thanks to thc hclp ofSchempp Hirth, the fuselage will bc

nude in thc nolds of the Ventus B. so that h will have the

Unlikc rhrt of fie Ventus, our fuselage will bc buill wiih
carbon iibre behind the wing. ln the cockpit arclt it is planned

to ule a carbon-aranid hybrid conslruction. as in the FS 31

or a construction nade fiom glass fibres. to improvc rhc
possibilities ol repri.

It is notpossible to use only carbon fibre, because this lcnds
tr) stlintcr in the case of a crash. which behavior has ro be

avoided for rhe securlry of the pilot.
'Ii) sccure good maintenance of the coDttol mechanism

f, om and 1() the 
'!ing, 

we plan to mate the fairing behind the
.anopy rcmo\"ble. The fuselage strength is calcuhtcd by
nrcrDs ofa finiie eiement progranr to optimizc thc weighl of
rh{, stn,.rore Lasr hur not leasl. we use aramid fibres as

narch as possible fbr the imer parts of rhc fusclage.

The tail
The T-tail also gets a specially designed wing section. With

the help of Mr. Althaus and the aifoil design computer pro
grltm of Prof. Eppler, wecoulddevelopa syrnnetrical section
with alhickness of 12 percent. We hope to inprove the glider
pcrfbrmance by this Ttail by about 1.5 percenl at speeds
above 100 km/h, compared to a normal airfbil.

To maintain the stabilizer in theoptimum range,lhere will
be a trimner connected with the lever ihat operates the ex
ternal airfoil flap. The vcrtical (ail is designed to build with
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glass prepregs. Tbal is to say tilclory prcirnpi:gnltcd iihrcs.
ir will be the iirst linrc lhltt prcprcgs arc uscd m glidcr

Nollo n.cdrnruloch!. D(rn lly u scd to curc prepregs. we
lested r low tc rpcralurc, low prcssurc prcprcgsystcD bf
Cib.r Cicg). Thc conditxrns Lo curc is nowr l',Iorc thrn 80t
ancl vacuu ol rbout0.S5 bar. Duc to thc lorv cDcrgy k)ss, wc
i c d to Lrsc hcating xtds.

The calc'rlat€d perlbrmrnce
Our crlculations sln)w that this glider will bc ablc to nl

rnorc sld!ly thrn 60 km/h. On rccounL olthis. it can Lhcnnal
in lhc bcstzoncsollhc iift. Lcrvins Lhc lill, Lhc FS 32 cruiscs
$ith L/D up ro 4:1. Filc lkp sctting positions rnil onc c\.
rcrnrl rn lbil positn)n rll('w tbcpikrt lo hrvc thc rightchoiccs
of coniiguration tbr rhe condirions.

To flr the glider to any u€alher. rhe wings are able ro carry
up ro 190 litcn of Brter ballasr. \le intend nor ro exceed ao
cnrpry llcight ol rbort 260 kg. The range ot' wingloading is

lhcrctbrc lio r 340 N/nrr to 500 N"/m,.
Thc calculatcd pcribnnalce ngures are as tbllows:
Extcnd.d llap out: L/D raxrmunr18at67 km/h

E\tcndcd
Mrn. srrk m1e 067 nts at {t5 km/h

llap in: Li D nraximum .13 .rt 105 km/h
N4in. sink rale ri.6 nrls rt 85 kmi h

to bring lhis int..esling project to rerliry in thc
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