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Summarl
lhe whole rangc ol possible flylrg spccds has been

investigated for rnan'powcrcd .rircrafi of oprimum design
using the present sLatc ol t.chnology A nrininn n power
requrrenrenl olundcr 200 $atls js possiblc $,ilh cxtr.eDre laree
plares rvhich arc !cr,," dilficulr to handlc and k) I]!.

Thcrc is anoptinnnn configuration dra nying speed ofabour
8.5 mls. This phnc with about 25 nr $nrg lpan has i po$,cr
rcquircnrcnt slighlh below 200 saus trcrr ihe groLrnd) wirh
a glidcrarn)oi:1.1and can bc llo$n b) experierced Iighrrlci8ht
tilols CYCLAlRcan bc builtrr rlreighrofslighrly o\cr l0 kf
$rlh thc iolkrwing design chatuctcriltic\:

. jull) sandsich colcrcd \ing! with lanrinar ll($ !iffoilr. carbon fLbrc rcinli)kc.l .lh\i |rain \par in:l scctions
dc\igned for I link\ lhc stati. loadl

. s.'ndwllh colercd cabin r!idr senri supinc tik)t ])o\itjon:. rll movrng elclxr(n:

. rll rr()\'llrg ruddcr s ith iruxiliarJ ruddcr:

. rcar propcllcr to pnnect the rail sur lac.s froor a\oidablc

This CYCLAIR plone i\ strnilar k) rhe NllT dcsi{ncd
NIICHELOB LIGHI FACLE \!hich is l.rl3er. a liulc hcxvi.r
rnd optinrircd to. slower lhm! \pccrl. wirh dris I,IICH|LOB
LIGHT LAGt-Fl. NrlT will rakc th.llight legcnd ol Dlcdrlu!
r rcrlir\ in the oear lutrrc.

this Il0 kn lorg ilight lrom Crere lo lhc Grcck \,{rinllnd
\ill b. $e clinlx and thc tr.linrlrary cnd ol man po\lered
llight \thich will rcmrm r fri!ilege lbr le$ cnlhusiasr\ onir
'1, .,( . .tJrL.\, 1-J ,:'rr.'- r.. 'r..,1.!r 1n,l ,:;
rthleric ellort ol thc pilor.

Thc prizes donared by Hcnry Krcmer were rvorld$idc !
grcrt inccntive for the de!elopmcnt ofnunv hunran-powcred
aircrrlt. Thc Drecise design ol high slreng$ uhralighr con
strucLion is al$ necessar) fbrplaneswithrhe lowcsLpottihle
po\rcr requi,€rnenr. likc clcctric or solar po{arcd plane! or
unmrnned high ahiludc criLs ior conrnrunicarion rchls in

l. ceneral
'lhe pnzesdomlcd h] the Brirish industrialist Hcnry Krcnrcr

$'ere incentivcs ir nxrlt of the onn powcred rircrati (MPA)
developed rn thc flst 25 ye rs.

The conscqucnt applicarion ol high strength Iight wcight
nraFdal\. soch N! glrphite cporl conrposites. :rnd lhc trog
ress nudc in rcrod\nrmlcs. .spccially wLlh llrninar llow
.rirtoils madc ir possihle 1(r design NIPA $,irh !er! lo$ rvcighr.
and acrod\nlmicrllt sophinicatcd de,ji!n $hich lcd ro thc
brcrk'th(nrgh !nd the grcrr srcccsses in the pasr dccrd.

BLlan Allcn wa! the llnl who completed rhc onc mii. lor!
llgurc olcighl1-1ilhl $ith PruI Mrccready s Gossr.rcr Condor
in 1917. rnd cr{r\scd rhc Lnglish Chrnn.l in l9l9 $irlr rh.
Gossrmcr Albalro\s. scuiru t\lo inconrprrablc milesrones in

lh. Kre,ner \\'orld Spc.d Conrpetirion dcnr.rnded a ilishr
(tr.r.r 1500 m long rrirngular coLrrsc Lo hc completed ! irhin
rhrce nllnLrrcs and !llosed slo.xgc ol rhe pllols cncrg\
l0 nrirLrlc\ prior to irke olf This prize $rs llr\l son b\ rn
\llTlrLrdcnr sn)up iLith thci. Monrrch in n{.\ t984 Fi,ur
iir{her prizcs h!!e been a{ardcd lar flr!hrs lo impue lhe
rr\isrrngrccordb) arleasl5pcrc.nl Nlaccrcad) diddris\Lith
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lhc Bioni! Ilu ir lul) rnd D.ccrnber 198.1. ilorh ItlT and
\1..Crcrdr_ urcd encr.q! srorrgc.

Als(, ur 198.r. aCernutr annteur lcal. unsuplxrned bI rn!
l,rrgc rlcalthy sponsor. bLrilt their lir\t Irirn porvored aircl li.
\luscuhir I h\o reeks alt.r complcting thc Muscul ir I
tlE\ $1u the llgurc ol eight K rcnEr prjrc lbr non Americnrrs
$irh r spccd llnusl twi!€ a\ irst tts NlLtcCread,- s Go\sanr(r
Condor. Trr nrl)ntb\ htcr thct wor rhr Kremcr spced prirc.
f Ausu\r 198.r. *L trnpn^ ing Mlccrcad) \ spce.d ofthe Bi nri.
Brr b) 7 perccnt, without sLlrrxge.ncrg). To tc\t lhe rescrvcs
of pil(n and ai,!rali. thc)_ nradc the fi r\t n n polvcrcd passcngcr
llight an hinorl olaridtion on Ocn)hcr l. 1981.

Ir 1985 rhis lirpla c $rs invol\ed in I traffic a.c ent on
the rond and wr\ brdlr" d!mrged. Ih. rcfir deeidcd tu hrild
rlie Vos.ul.ti' 1. bcing an rn(rnri d\igled rar hieh spc.d.
AgrLr. the! $on thc Kr.mcr sp€ed prirc rnd in)pro\ed rhcir
$o,l(t rccord lirnn 157 trn/h lo.1-1 I krnrb

Ti,gel rn inrprcsrir)n ofihe \i^ rnd \r,iighl oflhcrirphnes:
Nl(L\ruhir I \f!n ll mr cnrprr scLghr zS kg
Nlu\ruhir l: s|r|ln 19.5 nr. enrtrr {0i!ht:5 l,!
Thi\ prpt. dl'rls nui'rlr wjrfi rxpc.i.n.cs grin.d bi rlrc

\lusculNir pro.ic.t\. aod sLrh possihle de!cloplrcnts
cor rc$rnrding lo thc presenl rktc ol rhc ! . rs w.ll.

2. Gcncml considerati{rns of ph r (onceplions
Allhough rrrn\ pi(J cers .rchi.!cd lheir greilr succcs\cs

$ilh rirnard t,-Pl planes ( \Yric hr b(rhrrs. F{xk.. N.Iaccrcd}
.,rrl l.,r(.t RJ r IIL.,n.,.rllJr., L, \. . i:. r i rh t"..ir \^).,!Lr rn
Dcccnrber l')80 Lhis cllnceprion c.ut(t. dcspjle the nNll
srlir). Ior hic\. grncrnl suc.esses. nrrinlv bcc.ruse,{ thr
li)ll(N ing liur {lis,dlrlnkses:

. thd unaloidrble {idc.laces ol Lhe lusclage locxled lar in
lionl of thc ccnler ol grarit) nlake yuw control diiTicull.
Sontclimer po\tr consonrns sscpt ba([ nrain $ing dcsiln

. thc lift ol thc catr.rrd wirg is gcncrutcd wirh tur nruch
induccd d.rg kcause,n iN lo$ lspecl turio:

. rhc rnain s ing oliendocs ror oFrarc r thc bcst glide rrrio
or miDirnum sinking \ck)ci1). rs its rnllc olrlllck crnnor bc
nr.rngcd as u(h as thal (t the on.rrd wing:

. fic canafd $ing rllccts thc ticld ol !isidr.
Conventlonrl high Ning morloplancs with laircd crbin nd

xll n !ing ruddcAhr\.c p.i)\cd lobeficbesr for light+tighr.
cllicieni sal. lnd sinr c conlrollable MPA!

wilh the incrcascd lnowLcdge of thc prcci\c design of
hi8h slrcnglh rrirtulighr.onslructir)n. dcsigncs sill rul1l t()
(anljlcvcr sl rcture\ rhrt clirninale cllcrnal $ires R(lLrgh

.(inrrrlion\ rl thc cxrlv design state ol Muscuhir I clc rl)
sho*ed rhrl thc p\\rr irb\orh.d b! thc incrersc It si.urhr.nl
$ci{hl i\ nntrc rhrn out$cighcd h_, rhe lL\\rr drrg ofl canri
L.-\cr csirn. Thc utili4r(ror olrhc ground cthrl. ehen usillg
k,! $ ing.'d nnx)phn.s. *!( !ene.alh (\eresrintrted

Spring ..nt'rliz.drll orln Lrtclr\nr(rsand rlklclersnrrncll
ouL to blr hoth lillht {cighr and cllccllve. l}rsed on lhe anrlfsis
oltcsl flights. rhe.)uIhin lirrnk\ rhrr rn nll-uroving tudder \'irh
rn ruxilirr) ilrdiler i\ n()re irvorubl..

Fronl . nriddle and rcrr pn)pcllcr positlons hNc provcd
ritui\ilenr in \Lrclcssii:l MPAs. rlthough 

'irktdlc 
and rcrr

!rangcur.nts are aeui\na ricrllr bcr.r
A l:,\.r l'lL . . , r . n!.tr ,: . r. ,,.r'! ':r"rr,,,po"cr dr'ntnd ard !,x)d n.uurcd fi) inB hrM\ r)ur is lhr

crnrilc\ereilhrgh $ingcdrnorotlrncClcl!ir(Figurc l)with
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lxminar llos rirfoils. hansing LtLred rabin $ilh the prlot in

sc.rirccumbenr |bsilion, all mo!jng elcut(tr. rll nto!ing
rudJcr \iLh ru\ilirry ru.ldcr and pLrsher p()pcllcr

De!ign .onsiderrtions ol tlris ncw desi:n \rill no$ be

l. Oplnliz.ltion fl.om lmg disirnc€ flight
to spetd flight

Brnd on th. rft,rnrcnlioned con!id.rlllion\ tnd xrrcratr
wcighLs IhrI .rn bc rclchcd {llh ad\tn..d teil)d}namical
nricr(nighr desi!n. r wholo rxrgc ol mrn p\!cr.il llight ras
inlestilatcd liom loi: distNncc llighl $nh nrinlDrum powcr
rcqrjrcr)cnr nJ sllrt tin)c spccd ilighl!

Orllrh.hesrLlmind llowririoiLsinrhcrlngcolRclndds
DunrbcN ironr -100.000 to 800.000 were ronsidcrcd, such.ts
rhc l:X 16 Nll d.\igncrl hl Proi. FX. $irrthnuDn clfc.iall)
ni! \,lPi\ in l{)76

'lh. j;llo*ing nrrin irflucn..s rcrc irket intu .onsidcrr
tit)n \hcn rrakrng lhe ottimiaLiorrs

. rircrrll lrnr(:J*ions rnd corrcspording !v.ightsl

. g()und-cllict ticnrr ol 0.8 (flynrg altirudc aboul 11.1

. lift cocllrcrcnt rot o!.r Ll irordcrlohrveenoughstabil
ir! rtr,t conlr)l rcscNes:

!E r.t:TY ANir Pltl.l
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I rr\ ra!.t. F,f :.

. Rc)nolds nunrbcA not below -10U000 ro rloid uncx
pected la rtrrar bubblc scparution with hysteresis cllacrsl

. mmnnum chord lcngth at the wing ol a lo$ spccd lon!
.l.r,1.r'|.,rr'n-, .nl J.tee.l p|. ,. ,,.lr'l

Figurc 2 slrows rhe mpid decrcase in wins arcr with
incrc$ing flling sFed The oprioltr ) \!ing sprn lnd chord
lcnglh ola lmpezoidal wrng with thc corrcsponding sinkinr
lck)city and power requircmcnt i\ givcD nr 1-igure 3 tir the
whole flying speed ra gc.

The most importanr r.{rlts ol the oftjmizrtion are iho$n
in lhe velocir! poiars (|igurc .1) The minimum poscr
requiremcnts olNfPA xt thcfresent stlte ofafi is slightl) n()rc
rhrn 150 warls (nearrhcg(urd). r.hielable $ith a lo$ sp.cd
flrne ( boul6 mlsl ol olcr:5 m wing spNn The ruthor is ol
L(,'t.n.or rlu "i. t'1L!r'rJr 'ir'.'. nur tr.hI
cal bec:tusc thcrc is liLtl. further reduction rn po$cr
.cqurrcmcnls. $hilc lhc Nircrult heconres hard lo conrrol
bccrusc ol thc incrc!scd moDrent ol inenia. .!cr {ilh c\t..mc
lighl$cicht consnucti(m ln,rddjlion. the aircfuli bccom.s
qLritc scnsili\c ro grsts.

,\ l:\orablc $ing hxs 25 rn span (18 mr $ms xtu.). has r
nra\inrunr glidc rxlir) oi:1.1. and.r por.\ cr rcquircntnt ol onlv
190 srtts. Srch x $ ng rrn he srlislacloril\ hrndlc{l lnd
cortrollcd br- rn e\ferienc.d pihL.

'this C,"'clrir l) pc o1 phnc i\ crtrbl. ol.ov.ring long drs
trnce flight\. c\enagainsL lighthcaJsjnds. rnddoes not rca.r
$ ser-\li\.ly to gust\ hccrusc olrhe h:gher thrng spccd.

Al a llighr sp.ed ol nurc than ll mls lN| high rx cr is
rcq ir.d sirh rn airplxDc ivith sn ller wins sp:1n E!cn $ithr:L-! : tlrr. 1,:t,,1 .!!.1 ll
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il:-2. : ,,rLa'- ii F:rrR ,r: l.1r.l r1,{5r^i !-
FL r.lFq !ll! r:,Tlq fr Fll._ L'.i '.: ti: t/1T !

thc hith sp.od airrrrfi Mrscltair I sho{ed ttrat iihr chss
.'l.l.l.\ir'r,:'trhk,,, n) rri \Lrch \F.J\ lor ', t,.u r,r rurr..
' n r Nr4r.rrl'.,nI t, Jrc r..d,. f.. irl..,,f tr.. t<uo I,.N (^'r^. rn rb,nrt lrrr.f,,! s$ lirurfnfru\.r,rr!1.lir\
r1(.I .,,r-riI t...1 :J,nr l. A.r.r.r.r.t .f,,,rj.Jr,l
br scr $ith srch .n,riqtrlnc.

4. Wing shapt aDd ritrudure
'rh,,ugh an ell'tricrlh \h:'ped \ inE rrrnrsaendvnx ,r rltr

the h..r. J rtupe/. idJl $rnf il prur.rrLJ titr Jc,r8n rn;
rrr'dlnrmi,:rlreir!,n{ A trap(/ordJtu ins (rn h( hL it nror(
rr.rl1. ',f l,,uer "crrIr ar',1 nr,ae pre.r,..\. Jr rhc.i i.l
opcrares betlcr ar lhc sing rifsb.eruscolthc txrgcrchod lcn8rh
and hrgher Rclnolds nunrbers rhcrc.

Thc'nL'...Lin'nJ .c{ld'.,FnrJrthe!r,,u1 r\\fl.,'t$hLr,
'Ln,int .rk"\ lr."n lhc nicrl c,liplllilt .lr J,nflhLlrn \4,rr.
'rrF'llJlr:r'L u. 'l .h1nc(t.,rJ fr,,trhJ q.n: trp. \\'ittr rhL
.(rrlh 

"(ulJr 
Je,ijin .1 rlL \ rn! rip. lnc (itc. fi\\. s r! \pJ

i.in, .!*.,J.rnd hcn.r rh. .r\hr.e,t.tr.,r, i:.t,th.t) r(.iJ.e.t'1,, h'Ild i Lri,r.$(r!Il..rro : s irj,. nrI|i, n.:n.trn1 r,,"
r' r\.irr k.rh rht' r '',.\-r) .'.LurJ, \ r..sr. ed t,,r rt-( tllli n-r
n,,q_",rr;,rt.. rtk rppt(Jriun,,r.rrh,rn.rihrc rernrorrco,Fr
r\li ,rn lrh(rs r ... urrhL,\cIrrf I(J<.,jr|FirJre \.
l- 'r rrr!{\ n.xilr' ruJv'n\ the sJx(ls 

^ 
h hJ, x, , {,vfr Jr tLJ,r

r rt r'"'lc l rrr.'rr.rr.',,,nrhL.Jptc.iJJ.,n.t r.,,r.tt,.. 1,,.,
nr rl'e F)sllnxrt,l .hroj-'c rn (ut\.,tur{,,t rnr h^!rr \rdt. ln
',r.1\. r', rr, rfi!.$ rr! r. r..,,n. th .r 'r..r{!.Lrhcr,^J..\c,

'ng 
nd lln \frr nAr Jr lcJ\r tt'fl J ri,^(r ruhe S.urJqiL.t..{.ri.! rnJ J. h"r Tt.r.l tirr.r .trr e.Irt. Jndc-.,r.. r)n

rh( 11u\(ul,'r I s rnr'\. tix, .rrj\ b.,undxr\ hler Ixnjtior,
'\rLrrd '.r n.lr.r.rrh.,tr.r .,n rr.rptL, ..J( t ... .., hr
J\,rdid$ IJrirehrlr tlc\rhl,.prr,,\(nnj,,1{rn(tr.n It!(
l-.-r .^ rr.,'r..., nr. r., (., trirs..rr". r,r t,r,.h.." I r t i -rrr r
$rtn ll!\rhrr,'rJ,1rrr {,rtrre r,n riyrirrn! rn [{ecr.r, l]r.1.l'hrsc llexiblc .onnccoo'rs hrlc bccn r..slcd \u(.csstirI\ in
rlkl, r\ '\pee,l \v ,., rotl,.l .,,rr I rI

S. Ele\.rtor rnd rudd(r
All n(^in,t elr!ltrors r d n dcrs. Il nt\ rpttie.l tijj

$.r!hi rcrlrrs. h:r\. lcrcfuli\ fr,tr.d r(, ir !(x)Li An.rti
ruxNin! !crticril llrL \irlLr!ri1iary rudd.r seerris to hc bencr

" 
r.,rr,:,J{' rrri'i \ 

',!,. 
a I',',, I,rp...,.^r,r,,. I r,.\. J.r,'t- N \cA nnnu..r lt e | \ t,rr \4t I .

a. llr'r(rrri,'$ R.JLrd. Unrh,.A(h(tru {ft r.rtr{r, \khrtrrrJr
' l rt'rL ,lL lv r ,...,,",.t.n.,.r,r.i,t , \.1.1. rr.f./..rJ.,t.nL.
,' liph'r'' JrJ Ira( (r.ir\ hurtr U.hcn r Irc, r th.,.r(

'l

!-: La

3.F ]
I

J

l
I

_t

CF /CLINT ICELI.,/CF CF UD UPPER cI.]oRD
sA NOI,J iIH-a(JVFR I r.I:

llF /cl:lNTIi_1 .1. ' f
SA \ttrr,/ I l t 5t 1L AR ,i B

STYRODUR RIB CF- UD TENS ] ON CHORD

FIG.5 : IJING STRUCTURE I/ I TH 14'ORTIJANN

F LI]X ] tJi-E Cf ZI]NF

A I Lf Pnr.l

I1YLAR FOI L
COVER INC

aF R; I l..ll 0rit t t

TRAiLir.tt LL'i.,

it)

AIRFOIL FX 76 I'1P 160

riiH r a.\L sOAR/NG



vrtor. grcnt (rr. hr\ r() hc talcn lhlt rt r,) llIing P.ririr)n dr)c\

I cct iflIo th. do\vrr*irsh lrrrbrl.n.t ol th( $'inS

7. D.i!e add propulsion
Allhough a lLppillg wmg cln inihcorv he nr dc quiLc clii

ci$t. rhe p()p.llc. is b,'lir rhc rnost cllicic l rcans i)l
p11)pLrlsiiD. A n rirnur)r ctficicncy ol9{) fcrccnt ca only bc
r<.rl^J ,,, l\lPA'\Ih ..h.r\cr' l"r.r n.\l\ r.r'rn'rJ t.
pcller\ dcsigncd ior n)ininnrn indr(ed losscs l.rflrb.ci
rl!'gxnL mclhod has lo be rrer)li(,ncd herc.

A larlc propcllcr xd(ls wcighl and bcyond a ccnrin sizc rhe
tit)s lrc lilcl! to slrike ftc gr'und whcn rhe irc..rft is trkiog
oll or hrdnrg. lhcrelorc. rhe di nrcrer r.quired for good
clli(rcrcr- (89 perccnt) an(l mcdrunr elllcicnq (85 perccnr) rs

gi\en in Figutc 6.

6. ksclage
It \rs {i,und lhrt thc prlo( delivers abo l lh. srnre po\ler

(\rtput in.l s.nri-rueunrbeal position n\ in an uprighL Po\iln)n
Iir th. rectrnrhcnt FAnior thc.rbin can b. mrdc enallcr
Ihc acrodynrnric drng c r b. Ilrthcr reduLcd lhrough rhe

'rse 
oflnr\rtunrc\ lishl libcr Sla\\ s,rd $'ich fairin3 rl lcast

in ihe lknrt pnn \hich cn\lrcs r trntc aeculalc \hape nd

\u.l ccfinish l hc suppor tirg lilscltgc sl I uelurc w ilh thc w ing

cr'nrle.rionsrnd lhe \Lrbili/crr{rLll in $hich thc pr)pcll.t shrli
rn e\ rrc prct(rlhlt trlr{1. ol crirlln libcr llrbcs

FIC,7: THRTE AXIS C0NTROL STIC(

I ] LE i:N5

,)

F 1c,6 : PR0PILLI R ql{E1!t irE0ixRE'J FOR

81% A\0 8i% EF. it llrl r

Thc chrin dri!e is d highl! cllicicnl. light llcrghr rnJ r.li
.tble onc whcn crr.lully dcsigned rL d builr. In lilPA proicrrs
inJapan ard Geuun] it was lbund thrt thc pcd lpo$c.output
could bc irnprcled bl xblrur 5 pcrccnt through thc us€ ofrn
clIlnica] ch.rinNh.cl

In orderlo protecr lirsclagc rnd $irrgs fronr the ccelcralcd
rnd rurlnl lc t slipstreltllr ( )l the prcp.ller. it \,!as ('li. rrangcd
hehind thc $ings (Nliccrcadyi Biolrc Bar) or h.hi dlhc!ail
\ings (Rochllr\ lt'\cui!,r I !nd 2).

Allhough r l(nrg propelicr shrli is n.c!'ssur): r pushrr

nrot]eller ii xd\mtagcous. 15 rhc l i) nrrti.€! *(tr[ nrtc
rll.crirel) ir rltc rcccJc red lir 1)o$ in tfunr ol r propcllcr.

rrd rh. po$c. denrand of rhc \,IlA mn bc slilhrh rcduc.d.

& Contrr,ls
\lo.r All\ .r!.irn(r . . .'i l \'..'. "

crll\ ir l !cI clclart nrarnfr ]lecaus. prcclse conll!l $ilh
,r.aIn: \JnJl-bJhrlr!'rr - \lll d.,.n',. et..,rt!
lrnt- lhcpilor nru(kret his/hcr bodr almost innrlohile rb.v.
rh. hipsnrrllo$ rh. coolrols () bl: handled scn\itiv.l). $hilc
r:\cli|g $irh hrgh po{er outtul When itcerirrg. lhe pikx has

onlr nr nnrgnr!. thLrthe holdslh. $ingtips $(hhis hrndsrn{l
rnoling ihc conlfols will cxrlsr thc pJane lo pcrturD llt.
de\red rrueuvcl\. Sidc$rJ lilting { )t !h. conlrol b.l. op..rles
the ailehns. r)Lnion irroun(l th. r enicrl arii\ acts u F)n the nrain

r uddcr. rnd tiltirg Ihe h. ndg.it\ x' ( ndrhehorizonlll,\isr.r\
un drc elcvrltn. As lh.rctudlnamic cdntrol llrce! rre turlur
..url. ir 

^ t'.n'\.,1 r', rn\lJll:Llr Lcnhrnl..nln! ,r"r'
For knrg dislaoc. flishls it is de\irablc l,) in$all !r dul(!

n)xti( conftol sJsl.or to .cduce lhe pil(t \ Denltl1 $orklold
such rn aubtil cnn impro\c lhe i\sleDr perlorma'rct h"-

nrai!r!innrg llighl ncar nrinir]ruri power rcquircnlcnr MIT
dcsir nL:{l lbr rhcI D!cdulu\ troj cct thcir M ichcloh l-ighr Eri!l(
rrr dutotiilot scrghin! onl) ! re$ 100 8 nr. so tht pilor c n

'..ni!r.i:. rr'rJ.rrf JJr ferl' r.or'. . Jrtr: .r'.

9.'lechnological Outkx)k
I n fr./. .1 n.'.JJ ") ll.n: Kr, "lIi!,r lor(hc rcrliation of thc (lren rsolhurr:rn po$e(\llliSht

rndrhe llight$iths0lrr.ncrg!. MI' trr.i)'t'enuliingthellighr
legenclol Drcdalus a realir] in th. rear h!rur-.. lli\ *ill he

thcchlrlx and preli rimr).nd olnrin-po$r.ed llighr $hich

l1



will remain a privilege of a fcw enthusirsts and universities
ull). becau.e il'cqurre\borhr hrghl]'ophi'rndred techn,'|.ts\
and hreh athleul 3nd fl) rng cttorr oi thc pilot

The devebprnent ofhuman-powered hclicopG$ is, because

olihe high powcr requiremcnls and the slability and conlrol
proolem'. \er) drllr.ulr. \everlhele* Prote'- AtirJ
\rrro. re1T rrom Nrhon Unilersir) T^\)o drd rn lrcr 'uc
cced in gettins theirhelicoptet ADay Fly, afbwcentineErs
off the ground for a few seconds on Deccmber 6 1985 As the

power requircment for getling out ofthc ground eff..l h more

tban 2 kilowaxs. it docs not seem likely tha! a gcner break
rhrough will be achicved in the near tuture.

The precisc dcsign of high strength microlight construc
rion developcd ior MPA in the past years did give impulses
to the uDusual aerodynamics at Reynolds numbers between
thosc for model aircrafi and glidcrs-

Thc tcchnology developed will also benefit unmanned
high-nltitude aircrafi powercd wilh solar or hybrid eneryy, used,

for cxanple, fbr com,nunication relays which can .enain aloft
in the dratosphere for weeks or months.

TFCIiI\liCAL SOARING


