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l.INTRODUCTION

This paper describes the research aciivity, and sone
of its results, no1\' bein€i conducicd at Dip;rtimento di
In8egneria Acrospaziale del Politecnico di Milano, in
conjunctionwith l']rof. H.W. Snli!h oftheUniversity of
Kansas. This cooperation was establishcd durint the
past year to get deeper knowledgc of sone aerody
namic phcnomena of sail wings, as the mosi used in
uitra litht motorgliders (ULM) ard ihejr correlation
s ilh.rr,r, lurnlI,r.d. loF( p.or.p lIrt,rp\per:m-r-
tal data base tobe usedbothinULM deaign and durjng
static tests on thcir slructlues.

2. PREVIOUS RESEARCH

Ai the bcgnrning of the hang tlider activity, at ou.
I)cpariment was started experimental rescarch on the
behaviour of dclta sail wings by means of stereo H;!i
recorders [1],but such analog
rccordnrg techniques were
unsatisfacto,,, rcstrictcd as to
numbcrof channcls (rnly six)
and not us€f ul Ior subsequent

So wc prcparcd a digital
data acquisitjon svstem
$'hose mah chara.hrrisii.s
werelightness, cheapness alrd
luiure expansibility [2]. This
system was built around a
vefl common mrcropr'oces-
sor using an jndustrialbus tn
getstandard expansion cards.
Aclunllysof hvarc can suppori
up to 2,ltl channcls (30 car.ls
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of eight ch.rnnels cach) in voltage Lrp to 2,5 volt. Some
workirlft tests were mad€ on the ground cluring static
tests onan ULM with tr.Llitional wjngs [31.

3. AC'I'UAL RESEARCH

At ihe samc time a ta'o place side bi-si.le ultralight
was projected an.:l b Ldlt, accordnrg to classica I aer.nra u
tjcal metho.ls, trying to meet actual Italhn rules (thc
same asin U.S.) aboui UI-M. Ll Figlrre l you can see ihis
protorype on the field ready for the firstflight (without
anv skid. This probtype wassubmitted before to static
tests on the grourd to verify project strLlctural limit
loads, $'ith load cells on thc cablcs and on the tlrbes of
trailing and leading cclges. Thc wnrS rvas mounted
upsidcdo$ narrd loadedbymeansof a cableattached to

"-cl , r.b i ., ,,,,8 r, 'ts, rl ,r 1,1 .r11dIulr jJ. ( \1 'sLrrel/.l,r.le I -ho\v J,..mpJl.,ir hill, tr'lr,l lori,
NASTIIAN loads ancl tesi londs.

Then a first series of fiight icsts
$,as nrad.r k).onlirnr nerodvrami
cal project assumptnx$: i;Iigurc
3 you can scc s0nrc plots of those

nic flcxibilily olour acquisition
rviti m rllot\ s Lrs riprJl) to elib, 'r.iudrl. on Lhe frcld -rfter the flrght,
by rneansof a dowr oad of d.rtaon
a portablc conlputcr or on a laptop
(Fisurc 1). So ire can change next
iest fiight prograrn h) invcstigakr
some parucuhr problen or rctcat
some iesi not wcll recorded.

We soon found that, whilc the
globnl project $as confirmed (ex-
cept fortrossweitht)and obLrhedFIGUITE 1.
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n,n .,,d n,. \. p,,,i,11 .r o.,r! lo..,lpm*,L di.l
L , rtr, rr J.-.,-rp"d w.ll- ,,r. L. ..r. n,ptrur : JUF lo i,L'r I.

ous dcform.iion of the fabric. ln fact there was an
appreciable diffrrcnce in airloil behavmur Lr,,n,een
cruisin8 spccd rnd stall speecl due to thc diffrrcncerr
.uglc of altack.

Anotirer fact we found differcnt from our pfojeci
( J. tlr. oroppll-r oel,,rn,,r.,.. Io.r, q.,,r. pra,p, Lcr
rtrru-r rve ni,,urr,1,l ,, t".'d , eI o, rh.i){.i,pp, r",
ihc propeller shaft (I,iguft s) obtaining plota as in
fro,rr, 6. t\h lrrl,e-r.'ti. tl'r u., (tu,llpo rl'dl.rrr, d L,)

rlrc'. rrru,tor L".fl.r,iId p, rfurmJr,, p h r\ pu, i'.
p.rali,ing the l{'hole ULM pcrformance. A rrrirmal
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pr.rctice nmong UT-M pilots is to look for ih. bcst
p-op.ll, rh! n,". , .'..1-.r' r,.rli,' ,:{durr,t--.n,
flrEl,r..l'rrs..lr',L,I).r'lrL " I (.,, p1 ,npnurn
eter or entine rpnt. So $'e Lrrc now corl.lucting a

FIGURE 4.

rcs{rarch to cla bora lc a com p u ter protrnm to design il
frofdler fro,n E,vp,, r,,B n.| , .n.l,pm.,r-,..,.
T4c tol-ele.lp.l lr,p ,r flr,tl. , n, ,.r Ul V.

Also a jr)ht research $ as ouilincLl rvilh rhe Univer

FIGURE 5.

sity oi K,rnsns where l'jrof. H.W. Sniitll was condNiing
rcs.d.chon ih. bdliviourolsail!\'ings ( rlh hrnnel iests
[1]. The nrn oi this jrrnrt res.dr.h is h) build a big daia
l-J- r',.ri l\l .. rl l., r;,1 \, rrr- .on.f.rnno
l.rborakn l icsis rvith flighi tcsts, forincorporaiioninthe
siandard.leron.lLrtic.ll btnrogriph!'.

To curduct this rescarch lre nrodified our diSltal
recolder$'itha n.w sh)rige supp(r t, nxrrc cafabl. and
reliable, aswellnsnerv CMos proc$sor io save battcD
1if. anLl h)ial wcighi. figurc 7 slrows thc lnYoui of this
r.$ svstcnr and Figure 8 shinls a pnrtl,rlly rnolulted
rack l{'ith CPU c.rrd, nlemoryt]nrd, L(lll display and e
cnr.l annl(rB u1|1ut of cighi ehannrls rd.ir for a totalofT2

\A,ll r .,-v \ r',, L,.,r.,1r.,. lr, ,.r
u,r,^lu,r,. r' ll r,lJ:n.ur,i. l l,tr.ll\ o, Llic
r"r'. ,.rl s \. ir' . .1. ,r' l ' .'llr' , ..j, . r'1 ,

aifloil. ?\i thc'snnre tnne wr sk)lr1.1 a.quir., bl posiinD
ifansduccrs nrounLcd on i dummv rjb, the n irfoil sh.pe
dLrurg tlre flililrt, so ( or.clatinH cldsti. .l.fol nration of
sril rviih local fr cssurc rlisiritrLliion.

3. CONCLUSION

Wiih lhjs pnpcr wc hi!'c iricd lo givc yoLr i brLcl
ovrr! nrvr of tlt, v!1x)lc icst f rogrrnr r\errc.(,rdu.ting
.t tlipnriirnento dj Ingegferii Ae.ospizjile delFIGURF 5-
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FICURE 7.

li'lrte.ri' J Ji \.4ilJr.o nId ,,m. tyni, Jl r,..ulr. or rl,.
f.r .l le.t., Jnd, r. ,, J. l,r our ,,,unlri J- ir rl LL 5. rrLeru
are petitions to modify actual rulcs concernjng ULM.
ULr , rr, rl s ll,rlr.., rn. Lollc. .\..-mdrD".l.,rJJ.
|...role,,bu'rr rlr .c fl \ U,t m.,. h ,e\ i- t..Ln;E J \dlicl
.nIlrihUli,,.,,,.r'\or, - tt|FneB lirnit..t^t:\Frn,.rp
lli{ht.,'el!. .,\i -l|p.,rnI r,:rrr rr'g.r'jurl.
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