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TNTROT]II.TION

The need for 3 perfornance testing tech
niquc Nhich is less tinc consuning and ress
dcpendent on perfect Neather is alxeady rrther

e 11 known (Ref. lJ.

This paper sives a brief discussion of
tlie working principle, arld rcfers to the first
test results of a neasuring probc aking use
of two scrvo accelexoneters and lncorlorating
autonatic up!'ash conrpensation.

lractically it is an angle ol glide neas
uring systen capable of working both in steady
straight and in ciicling flight.

LIS't OI: SYIIBOI,S

A apparentacceleration
CL lj tt coefficient
CD drag coeffl cient
cp probe refercncc chord

Cm trobc hinge nonent angle of attack slopc

D drag

I i,/r]

t l ift
M mass of thc gtider

Q eisht of the glider

Qp Ncight of the Probe
S iding surface of the glider
Sp wing surface of thc probe

q r/2 p \2 , dyn.r'ric pressure

rr air density

V glider velocity

PRINCIILE OF OPTJRATION

Let us write the equation of notion of
the center of nass of a glidcr in free flight
in the following vector forn:

i". rr rg' ii = o, (1)

" '"'" a .. t ! .csulrrt r' -odr.'r- n:c lor.( I

'r f: - b i. rhe r..u'.Jlr 'clie(t \e lorce'
(Rei. 2) acting on the nass M, and is the sum

of the sravity rorcc Mf md the i.ncfia force
Mi whcre t is the acccleration of the center

Equation I can be rewritten in the fonn:

Fa=Me (2)

\hcr" 
^ 

, ; - g. h, snrll crjl A rhi opp.renl
acceleration of ihe center of nass; in fact A
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nould b. casured us aD accelerrtion bI accc-
ler$nrtc.s, or expcnenced as an tlccelerrtion
hy o hunan |ody.

Lcr ui .o.'";"!r r l,irhr condirior, iIL
shi(l' I'ollr the lorco F.L rnJ lhc vclo(irv V ol
the certer of ntass Iay in the aircraft plane
(,f i\rrcL,vr :n this ' se h( (,n rcso ve th"
,"'.i ;. i; rhc pr ,e otisynm€(ry, inro its
usual wind conlponcnts - lil't, L, and drag-D
iFig. IJ, lf accordinsly we also rcsoivc A
into the conrponents An and At, fronr equation

L=MAn (ll
D= I,t At

L/D - An/At. (4)

It follows that, in lri ciple. jf he had
a platfo '1 llaced in the center of nass of the
glidcr, capahle of keeping accuratcly tNo ac
celeronetcrs in thc dircction of L and D, \{e
could have accur.rto measurernents of \ and At,
and thcn fron (4), an accurate ncasuienent of
thc L/D rat io.

It is lonb oting thxt slrch ncasurcnents
,ill not bc rllcctcd bv the novc ents of thc
air ir which the slider is flyiDg, nor t,y the
acceleration of thc glider itsclf*.

l)b\.iously, to obtain good accuracy in the
measurcnent of L/lJ the followjng requirenents
h.vc to bc ful fitlcd:

a) the accLrracy of thc tso acceleronct€N
must be high cnough and tic cross sen
sitivitv, sp()cially for the one mea-
surinS At, nust be los eno ghi

b) th. accurucy in the orientation of the
t\io sccelero €ters ust bc adcquate.

c) the t{o acccleroncters nmst bc placcd
in thc ccDter of nnss or in d placc
havi 0g thc s nc acceleration.

Itcquiremcnt !) can be c srly fulfirled by
scrvo irccclerometers, ltrich rnay Iavc aJr ac-
curacv of about .01r; and a cross sensitivitv
loker thJn l0-4.

Itc(tuire ent b) secns to bc t|e most dif-
ficult to nect, par.ticularly for hiSh varues
of t,/t).

For examplc, e fjx thc goal oI obtaining
a Mxinun error of 13'i in L/D, shich ncans an
ctr:o. of l:1.2 if l./D = 40.

l,et A; and 4 be the values of the con-
poncnts of thc accelcrrtion l ncasorcd by t$o
accelcronpters, aligrrcd resfcctively !!ith thc
angularerrors rn and !t. lf A and At are
r,'c truL !Jlues. r,,d no olncr ( rror is pre-
sent, we have t|ig. 2) :

q. - 
^n 

cos .n - At sin t:n

Ai = \r sin t:t + At cos .t
(4)

Itvc put cos . : I and sin e : c (rrrich
sives an erlor lowcr thdl l% if . = 8o), the
rclativc error in E = L/! rcsults:

It I

* ln acceleralcd fliaht thls system Hill
measurc thc irstant value of L/D, which is
$e11 kno(n to bc diflcrcnt fron the corres-
l)ondins steady value (Ref. 3).

l
F-'

ts)

Iigure l.



Fi gure 2.

II I ls rathcr high, thc erlor .t maY

have a strong cffect, i{hile .!i has fracti
c..l .),o,-;:. "-" I " \. n <r'" i'
L/D loNer thm 5e;, with L/ll = :10, th. eircr
jn the alignmcrt of the accelcroneter ne.r_

suring Ar lrust be:

;; . ,,1 to -.. rbl

This resutt nay be rather dillicult ro ichicvc_

Re.Luirem.nt c) courd trc furfillcd more

easily i.n st.ady flight conditions, as steadv
straight flight and steady circlinS, !hich
seen to be the nost interesting llight condi-
tions for perfofnance nrcasurements.

STRAIGIII ILI CJ II'

In steady straight flight all the points
of the glider h.rve thc sane speed and the srme

app.lrent acccleration.

lh. two acceleronEters* could be lounted
in a trailjns bomb to$ed on a long roPe arav
flon the influencc of tlre sailplanc. This
NilI have tNo 

'nain 
disadvantages:

a) thc trailing bonb will havc the samc

speed and acceleratio of the gl id.r
only if thc flighf condit:ion is ab

- solutely steady for a rather long ti c

[at least the tinc required to trav.I
the distance bet\'ecn thc glider and
thc trailirs bonb, llus the tinc re
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quir.d to danrp oscillatio.s). Such
lon! stcadl ilights could bc difficult
' r l'r1. . . (. . lr ir'\'
not coq)letely sJ ootl.

b) tlc d.ployneDt irld f.traction of the
trobc oLrld L,e tiJrc consunirlg and
rather dclicate, also considcring thc
fragiLity oI the instru cnts bei g

Anothcr possibiljt-v secnls to be that of
pLacing the accclcrometers in a sclf aligrine
probe, mounted son.sh--re near thc glidcr, for
instance ahead of the rilg lcadine cdgc.

t. this posi!ioD the di.ection of th.
rclative sind is chaDgcd, duc to th€, iDfluence
of thc wing itself, br" an upNash angie 6ui
$hose nagnitude depcnds mairly on thc distanc.
fron thc ving, and on the local vrlue of the
I i ft (rreffi (:i ent.

l-or a high aspect ratio fllder at a dis
tance of 1.5 - 2 n lron t|c lcading edgc, the
u|sash angle au sould be ol the order of 20,
at nrarirnu L/l). which is a vcl)- high f igure,
conrparcd to thc naxinuD alignnent crror
lrq. 6J, which is a11owed.

But this rnay be confensated b)' an ade-
quate offset of the probe centcr of iiass \fith
rcstect to tlic hinge.

IIPNASII COMP!NSA1'ION

If the pfobe is ]rlaced .rliead of thc ing,
in a position where the aerodynainic inflr,.n.e
of thc oing is predondnant, thc up\tash angle
cm be considercd to bc protortiol.rl to thc
local lift co.fficient cL, riich in tum ca
bc considered proportional to thc glob!l li t't
coefficient Ci.*: thcD

ru = IICI (7J

Nlerc H dcfends on thc glid.r aDd on the posi-
ti on oi the prohe.

\,

In a steady straieht glide !e LnaI assunc:

Cr_ = Q/qS, ad hencc:

ru = HQ/qs = k/q lirj

* Actually in this casc onlv the acceleroincter
At is needed, since An has a constanl kno!{n

value (the accclcration ol gravity).
" lhis could b. achi.xcd by
of th. prcbe tositior along

a tro!. r scl cction
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If QD is thc ueight of the probe, d d
the distaice of the !robe ccnter of nass fron
the hinge (l,ig. 3), the probc witr assune (,ith
respect to the local rlnd V,, thc an8le of
1t. ,. k o, cqui j:'rr:Lr .r.\66i Lte
atroJrlani\ l 'g,,o.'cn- \ \r .",no o.nd r.,c
or( ,r ol 'h. sci;hr . ,rLrrch. t6" n"). angt s,

is Qpd. Then

ijp = Qpd/qspc?cn6 = Kp/q (91

|rcn ligure 5, the error in the align_
n 1r of the p.obe r:rh r,-pr.r to In(.tr!\,_
prol c dinJ is

6u dp = (K - Kp)/q (101

lf the distance d is so adiusted that
$ = ( the alisnment €nor is conpensatca.

_ Ihe, value of d which Sives exact co)npenc.l ron ior - gi\cn glide, -no J e:,, n posir iorul Il'e r,obe dFp., cs on t\e rc gt r of irL gtl
der, but does not depend on the specd. That
ntrrr- r-Jt ir rl,e rpLi"h i. conn^n.rr"d for u!e,lrin -t e.d ir w .t L,e .o. J( r.aleJ .o- 

"1,fl1Uht speeds.

The corpensation can be actuarly done [a)by properly adjusting the offset il of the
Pmbe centcr of mass, or (bl it can be ',conputed,'r corFctins thc jneasurements taken vith
a probc not exactly compcnsated. In both
crqL . or ol rh^ tJtioh.ng lechn:q re- n.y ..

_ I At a cerrain equivalent flight spced
V the value of the L/D ratio E is accuratelvl10\n, lor in"r "nce t ro.n , ,. .""ru." ,"n, ,oi"n
with another nethod, as partial stide or con
parison flight. In this case the offset d is

rdjusted (a), or rhe corr.ection is conputed(b), to have the figure i at the equlvalent

. tL. -tra.. .t:eq. to, a r, rr"r.r r ine
l"'l-" l"'. 't cqLi\"re, 1 pe"dv. -r rors.r rt 'r-:gh , rc .orpte,ej) jr:ll
rrr'. r" 'hr cJ.. rr, .,r9., etide "rrhrestect to the air is nil ard the offser d canbc adjustcd, or thc collectlon can be conputedto have thc neasurc At = 0.

STEADY CIRCLING

In steady circling all the points of theglider nove along helices havinq the samepitch .rnd the same v.rtical axis.

Ir urJ( of rch poi ,r rte "tf,.Flr ,crc_ierlrrun h1s a ve.r:c,l ,.onl,ulcnr whicn isp-ooo,' onrl ro r,c .Jd:Ls;t the,reti{.

The velociry rclative to the air of thes"n. poinl ,r- J \err:c-l .onporenr equat rorl-. tiu." " I "p,ed rrolar,ve ro the ar.lud r 1-r ecr.l "o.Po,cnr LhiL, :s nropo-l:oralto the radius ot tt,e helix-

Then, '" - ,e p-oi e nJs rhp ,rae d.slanceIro. fh. ,ri5 as rt,c 8t:Jer \enrer of nr"s,lhe eg,. b^r$ren re oc:Ty md appa-c.rr accercrl, ior is tre ..me jr rhe prob^ po"ir'on
mJ .I.l're ccnrer of n1..: Jrd rF up\.sh com_
pensation is still workins the Drobc will
ncasurc the tlue L/D iatio_

It' the probe is placed on one wing thele""urc hillbe .lre red oy e..ors hh:ch tendto L^ eoual ir -1"9n:t rdc ,r1d op.o-ire i1 sjgnlo" r.rht .rd tetl rirctj|9, in ri,. saae con

Figule 5.



Thus a suggested technique could be thc
one of naking the sme npasurenents in right
and left circling, and thcn to average the

t 111
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U\ST!AIJI IJLI III]T

In a generalty acceteratcd Itight this
nFasurins ncthod r,ilt nor !ork. Airong other
things the upwash coiPensation uill not bevalid becausc the instant relarion betwe.n ih.
ul)wlsh angle lrnd the lift coefficient !i11 be'I n l. 1l{.r^lL) '.r.\,riJ, J..o.:r,!, i.

I]]FICT OF AIR 1'URI]UI,ENCL

'Ihe ncasurcncnrs wjli not be affected ty
the nDvencnts of the atnosphcfe, provided rhat
such movernents arc sufficiently s;rooth. If
the air js even nDderately rou;1. it may notL, a r ro oD drn r,u. .re,c) |ie I coj,di'iJr .. u,d tn ,.o l . !' : rc"r , p.o\^ o-.it_l. :o.,s. lh:. h:.. .iu e ,gr r. ...n1 os. illltioDs of the nFasurenenrs, that coutd befiltered in di ffercnt ays, and a ceftain
scatter in thc filtcred fi gLrres, rhe latter
being duc nl.int), to aerod),nanic rL,'lsteadiness.

. " 
,: ' ,, ,."u -r . hr -r co,o ; ur ...oerJ'hc, of r'rsLfen,'rs .r d JpT icJr:or.,t I

_ 
ui ' 't .e s oot n r- .e .., \--, LI rl.c rern .d

r . o ,qr Lhr' .l.e . .s'... rrr.,s na. s_..d fo,J .nnpl.re pol.. cJl Lr r i-n ;r d \erv im
tcd 1 10- ot .'iCt,....

!RROR II{ALYSIS

l.et us sLrppose that the compcnsation has
been du,. ro' rl,e e!, \Jlcnr air '",o i. ..-
which the vatue E is accurately kno\in (nethod
Il or at iihich the glider has becn towed at
const.It speed and constant height (nethod II).

We no evaluate the ordcr of Egnitude of
rle "r,u- ir r're n.e,-ur^d vJ,.e t., i, J:t.
Fe.e'r lishl co,d , on", dde lo ine lo..ohr,e

a) Ihe xelation bctween the prcbe aeio
d)nanic hinge noncnr and the angle of
dtlrcl .n is I'ot I'n, -- 1r'c 

'urogc

bJ The relation betNeen 6u and CL is not
the sin'p1e lq. 7 but

6u = HCt [1 + EL) t16)

-5ere , i-s , lJnrr.or ol, r,rch is r.i.
"rLr iL- C. i...t conf, i,sat:or .t".J. or
instance, if ihe rclation betsccn du and CL is

The neasure of the nornal
An may Jlso bc irscJ to evaluJtc
bdk {t, by the relariou

n = An/e - t/cos 6

which is vatid if the glide a ale rcspecr to
the air is not too larg€.

In steady circling thc effectivc rcsut-
tant mass force is:

nQ = L ( 12)

If the prcbc is placed in a position
where thc apparent accclcrarion is thc sane
as in the glider center of the nrass, the
mment of the effective mass force of the
probe with respect to tho hinge is nQpd.

ln this case Eqs. 8, 9 and r0 becone

6u = nK/q t13)

6p = nKp/q t 14)

6u - d,, = [K Kp) n/q (1s]

Thus the same conpensation (,hich is valid
in straight flight will also hold in circting.

REQL]]REI4ENTS OF DI F F[RENT
C0MPEI',lSATI0N TEClli\l I QUES

14ETH()D

c0ItPIN-
SATION

IIETHOD I:
(NOl.lN E

AT SPIED V

I'ltTHOD I I :

LEVEL TOI,J

Ft I UtlT

ADJUST II.tG

OF THE
OFFSFT d

sl.100Tf AIR

IlECI]AN]SII F.lR
ADJUSTI NG d

ACCURACY IN E

STI LL AIR

IlECHAN I SI4 FOR

ADJI]ST]NG d

c0t1PINsAT]0N
BY

COMPUT ]NG
ACCURACY ]N E STILL A]R
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lineu but non horogeneous, of thc t).pe

6u = llrCJ, + 6o

fro [.q. 16 it is easjly fould that

r il r'- t rr"
cJ Th. prcscncc ot thc probe and of the

''_ol e sL.'o.1 r,Jre.' -l'e s....pl'r'.
d-.- ,Jel r€nr b|u, . r..ount j
€+Cd, \tere Cd is the drag co.l_l-i{:ient
at conpensatioD specd.

dJ Thc weisht of tlic srider Q is dif-
t'erent fron the \dcight Q b) tI. amount

'qQ
'Ihe error due to ta) nay be kcpt rcason

:b]y sm11 by a proper design of the prcbc,
allo ing very good geometricai symetry of the
frcbe itself, vcry snall interlerence fmm the
frobe sL,?poxt, and constart C)no lor snall
angles of attack.

Besidcs, thc accuracy ot' nechanical
ati gnncnt of the acceleroneters in the lrobe
and of the related electronic equip'nent nEy
be accuratcly chcckcd by groud catibration,
j.e., checking the measures lhen the probe is
oriented at predetendned angles with respect
to the horizontal on the ground.

If the Dondincnsional qu.Itities eL and
I o,t 1 .1 ro uri r. l.o, -q.. 7.

E, lJ r'd lo ", h'! , ro. ,".'! Jr.J ir,
cling fli ghtl

l, altr+Er*.^l_(l

Fron !i gure 3:

l)p=O+du-qt

n.y _cu.c,t .,,E' Ct, t ''

t 17)

Obviously, at thc coripe s.rtion sfeed

n=l,cd=Cd;.{={;rL=.q

'Ihen, if nrethod r is used, the

prche, and li the corresponding indicated

Fron this, ll.L. I and Eq. l4 it tbtlo$'s

li
r. = tl + L,C,/.,r1 + i{ rt +.,-'t
Kp/Kl (?1)

Th. conpcnsat jon may bc done adjusting
r' 1,Folrrqn. h.\'he rJr cor
'-. l d o r.rr. i, or m") t. .o.pL,r.d
with the rcl at ion

(22)

v,

= 0.

(p is so adj Lrsted that:
tt L ' ,- fl ., l. tzal
IF

the value of AK is so fixed that:

.t, ';-. (.. xI ,q
7Eq

In both cascs $e have:

d '_ ' Lo -'

a = 
cL E

Ct, E (2t)

To si piify the evaluation of the order
of nagnitud. of the rncasudng enor Dc nake
the assumption that fr6u=1, i{hich is exact if
i = 40 and fu - .025 raa = 1.so, and that the
rclativc cxror i:Ec r)/E is sna11 conparcd

t,.=ir to"

- !d.-r

( 181

t 19l

l2 sl

(26)

(28)

i.L + eq)

I
'-r Di ( 201

E* being the actual L/D of the glider with the

* A11 thc quantities rel
fl iglt niay b. considered
values conesfordirg to

ated to circling
a\,craged betilecn the

right and left tum (Lc rllE = '*lard/cd E) -



If nethod rI is
cid the value of (r

t_0rr=- =ol (t

i. e. it is adjusted

(P - (: I l0)

or the value of AK is fixed so that:

i=t,t b/K) rK/q=o (Jr)

In both cases, riith the assunptions nadc
above, c havc:

rL. IIT 'CJr'o- f t qi, J.t

_ If the equivalent speed of conrpensation
v is near to thc naxinun L/D, L Nhich ob-
viousry has thc value 1 at i, nay bc expected
to renain near unity at speeds lo\rer than V,
where CL increases and t decreases, and to be
nnrch lower aihigher specds, shere both CL and

l,{c nay then nake the following comeDts
aborr ,le ellecr or rl'e I.ra,,.,-. L, .... 1

lr-.1- ^ rors .n D 1, r.^.elr":

- 1, ov ur:r'irion, rillrl .p--d i
and nay significantly increase at higher
speeds (c.9., according to !q. 16a, but its

SI]PPORTTNG

Ttc NlcAL SOARTNG, VOL. IV, NO. 4

effect is reduced aL highcr speeds b\- thc
fact that thc cocfficicnt a bcco cs ljuch
snallcr. Iror instdlcc, if tq. taa is va1i.l,
the effect of .L uould he:

- E5.e,,1 = rdo(cllcl , tl,

. "l , 
"y oe Lr4a ,n.vi o " ,

s gIltlcant \ a1uc.

-Ln must be kett louer than the maximum
allosable relatlve error, belng nutltiplic{l
by a factox ol thc ordel of rLnitv in r-qs. 28

-.*, i.c. the r.Lative increase in drag
drte to the probc and to thc probc support nust
bc as IoN as possiblc; in any case larger
errois Inust bc cxpected at highcr speeds. r.he
way to rcduce this error secns to bc the o c
of havi g a probe and a supfort as snrll and
as ci.an as possille.

uscd, at s|ccd i, e

is so adjusted that:

- K--/!,r = 0 ( 2s)

vi 1l
tt is orth obscrving th.it the sanrc crror
be cncountcred using .r trailing bonb,
thc lncreasc in drag nay bc rather high
th. lcngth of th-- xope.

CONSTRUCTTON O[ TIIE PROI]E

In designing the piobe Nc have tried to

i!N\,EABL! Ill'LICIIT

I]L!CTRtC I{O'IOR
AND SPL!D R[DI'CNR

follo('ing the principlcs discussed abov.
rr'rJ\c J-s En,d r lrr , tro,, 1n L, i ,o\
bein! ftight tested on a h!t.li. A2l glit.r.

lseqvoeccl LEnoMirrn
lll\CIr lxl S

ST&\TGIIl'
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achi.vc thc fol lo(ing rcsults:

ligure 5

To increase the flutter speed a
sNept wing oas dcvclotcd ohich save
speed over 210 kJn/h (Fig. 6, 7).

minimun veight and dimcnslons of rjmbe

The probe assenbly is shown in l)igure 4.
It accolModales only one servoaccelerometer,
a iai.!:Li.r l,t t, \i.ighing about 100 gr. Thc
sccond accelercnctcrj neasuring An, has bc.n
placed ir a fixed posjtion, at the root of
the sutfortj that Nas possibte due to the re-
Iativc ilsensitlvitv of the l/D neasureme t
to the alignrncDt errors ot' the lattei accete,

'lhe nloleble ball.st in thc probe has a
wei8ht ol about 50 gr and a naxinun disptace
nent oI about 30 nnn.

'lhe !'eight of thc corplete probe [!,ith
out sufporting rodJ is rbout 500 gr.

minimun aerodvnairic interfercnce on
the probe frorn the support

optlnun leomctricxl accuracy with
avai labie technology.

^t 
first thc prol). sas equitpcd witt a

I' 111,, , .:91,, h.,r! hi,5 \

In this configuration thc probe gryc a
good accuracy but suflercd fron trobc-support
Ilutter .rt about 150 kn,/h. Ihis llutter Nas
not IerI viotcnt; it was experienced both in
flight tcsts and in the wind tunnel (l,ig. 5). figurc 7.

T|c ctcctronics is contained in a snall
box (!is. 8J, containjng fower supply [dry
batteries), anplifiers, an datog dividcr
[0.sri accuxac]), filters, and a analos in
strLrncnt for direct reading ot' L/Ll ratjo .Id

Cround calibratjon can be done e.rsily
l,)ith a siiple device bringinS 3 lcvels nounted
. f,'J, l 'a r,J -,g.! t. 8. 9, I

fLI';IIT MIASIJRENII\IS

lrlight measurcncnts have just started on
a Cap"o'ai A2l; tr'o seater; somc straight
flight rccordings arc alrcady availablc.

lhc rneasured points, in terns of equiva-
lent sinl speed Vz versus .quivalent ilight
stecd V, have been interpolated by a curye
hxving the aJralytical expression



Figurc l1 shows 62 nreasurcd pointsJ rc-
corded in 3 l'lights in the sane day, witl thc
strsight wing probe, together Nith the fittcd
polar; thc points and ilre polar sholn arc up,

ash conpensatcd by conputati on.

The air was not particularly snooth, as
it is in a hot late spring day in Nor-th ltaly
(Calcinate del Pesce, Varcse). FiBures I2

'IHCllNtCAt SoARING, VoL. IV, N0. 4

and 13 shoN the points taken i| tle lirs1. t\{,o
lliglts, corParcd iijtl thc poIRr fitted to aI1
neasured points; tircy sho$ a vory limired
scatter duc to relativel)' lo l.urbuiencc of

In t|o third flight, iihidr Nas doro latc
iD the mor ing, the air turbrlonce Nas higher,
rnd conscqucntly highor has bcoD the s..ttcr
of measured lroints. l ev case such scarter
is linited, and thc r.c'peatabjlity of the nea-
surenents sccns to l)0 very goorL.

Fisurc i4 shors 3r c.lsurcd points (con
pcnsated by conpuiat ion l:or l:=10 at V =
100 kn/h) toleD uith the sscl)t wirg prol)c in
irnother hot duy, ard thc fittcd potar. Thc
hiShcr sc:lt1er nay bc exflajnrd l)r Lhc fdct
that the air turbuieflcc was a littic highcr in
thr\ dar, r,J rhrl rhc sriet,r $rn/. h.'\,,rt I
s'na11er su!face and ilst)c.t ratio, !-ives ;r Icss
sccurate al i gnrncnt of the I)robc.

ln ljigurc 15 thc _l fitted l,olars(stra;ght uing d sucpt Lrins |robe) are con-
lared; thcre is a certair agree)ncnt betll.een
thcIr, although the rncasureire rs taken !ith
the strailht wing !.obo are 1)robabtv no1o
accurate rt los stccds.

As f r llas Ne can undcrst.rDd fron our
tjnlited fliltht testing, the systeD seeris to
bc able to work :rlso in nodcr.rtely rough ^ir,Dquirins little ti!,c, $ith a liDrited sc.rttcr
and lr good rcpeatrbili ty.

Although accurate ncasurerncuts of the
Cq nni A2l t tcrformrnces arc not yet avail-
ablc, it sccns that the sink speeds figures
c have obtained arc too high at high spccd.

IriSure 8.

Vz = AlV3 + A2V2 +Ai\r + 14 * r\5/\,,

$hcre th. coellicients At, A2, ....., Aq havc
been conrpulcd, irith thc least squares t.ch-
niquc, for thc best fit sith thc mea-surcd
points.

Thcn the upNash compensation hrs bccn
conputedj Nith nethod I, for Li40 aJrd v=
100 km/h.

Irigure 9. Figure tO.



TECHNICAL SOARINC, VOL. IV, NO. 4

h399 9lig; i;t -:

oi P

;.! , fr

:. . 9;

a

I rrrr,i ir

r
et 3;i rfl

iEs! J"t

; i,l

?i"L



I

TECHNICAL SOAR1NC, VOL. IV, NO. 4

>E

.l' 9

>!>t

r

i3?x

4t-

q- s. 5t

fu! !

T-*
Ssl :

3s
-;E

?r

:!
[,,



'llcHNIcAt soAtING, vol. IV, NO. 4

As noN (e cannot explain this facti ground
calibration has becn done very accurately and
all electronic equipneDt is working sith a

Figures 16, 17 1d 18 shoN the polar ob-
tained (ith the straight Ning probe, corrected
by conPutation for differe t values of E, €*
and eo. lt seems that, although the effect of
6() li.e. thc upwash a sle at zero rift) nay be
significant, it does not justify the differ-
ence betlrccn the mcasured and the expected
perfornances at speed.

- investigation on the effect of changing
the position of the probe sith respect
to the glider wing

- design and construclion of a new probe,
nuch simprer, nuch snallcr and much
liChter.
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