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Introduction
As concept this stall warning device was honored as

the best entry for the OSTIV competition in 1987 for de-
velopment of a stall waming device for sailplanes. This
system is based on the measuremmt of a local dynamic
prcssure (1 i/2rvLr) at a small odfice behind and below
the nose of tlle sailplane, see Figure 1.

The measurement of a local dynamic pressurc, how-
ever, makes the system dependent of angle of attack and
the flight speed. lvhen the system is calibrated for a low
$ingloadmt (accordint to JAR22.207 the waming mar-
gin must lie between 1.05V"1and l.lv"l), the system does
not wam in case ofhigh wingloading (e.9. by water bal-
lasL one/twoseater).
Operation principle
To countera€t the wingloading dependence, the local
dynamic pressure at the orifice is divided by the free
stream dynamic pressure 1/2rv'zfrom the pitot tube and
the static ports of th€ Slider. This rcsults in a coefficient:
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Figur€ 1. Position of the additional pressure orifice.

This is equivalent for the prcssure coefficient at the
pr€ssure orifice. Since the pressurc coefficient only de-
pends on the angle of attack, the system operates inde-
pendent of the wintloading. If f drops below a refercnce
value, called the waming threshold level, the aural and
visual wamings of the device are activated. Figure 2
shows the schematic system seFup of the electronic d€-
vice that was made for t€sting.
Flitht tests with th€ ASW-19BX

Two pressurc orifices at 60 and 90 mm from the nose
havebeen tested,butno difference in system b€havior is
noticed durinS flight tests. In general, a positionbetween
five and ten centimeters from the nose seems to be aD
propriate, depending on th€ glider construcrion.

Figure 3shows a registration of the flight speed and fs
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OPTI: A-P'1u=qtr
DeT: A-P'=q"

Figure 2. System set-up.

durint a wingslevel stall test. The hodzontal timebase
is 2 sec/div- The waminS speed is equal to the spe€d at
the point at which fs drops below the waming threshold
level. Th€ wamint speed is about 73.5 km/h in wings
level flight and 78.0 km/h in a tum with 30'antle of
bank, as can be seen in Figure 4. The wingslevel stall
speed was estimated to be 67 km/h and in case of I =
30' 72Vr /h.

On€ flitht test with 60 ltr watet ballast has been car-
ried out to test the system independence for chantes in
wingloading. lt was found that the waming speed had
incrcased from approxinately 73 to80 km/h (which cor'
r€sponds with theory).

A flight test with tully extended airbrak€s, see Fi$re
5, has pointed out that the waming speed increases io
about 80 km/h due to a loss oflift. This means that simi-
lar to the €ffect of a change in wingloading, the relative
margin (%) remains constant.

In a li8htly skidding tum, it is noticed that the system
operaies similarly toa normal tum, but in an exc€ssively
skidding tum, the waming sounded at the moment the
glider started a wing dip. This can be anticipated by in-
creasing the warning threshold level. This increment
could be realiz€d in such a way that the stall waming
will also tunction as a wamingnot flying toslow during
thermaling.

Figure 4. Stall in 30'angle ofbank turn.

Conclusions and recommendations
Despite the satisfying flight test results, th€re ar€ sev-

eral ancillary problems. Since thesystem is an electronic
system, it is dep€ndent on a supply battery that is too
unreliable to have a critical item like stall waming de-
pendent upon. This problem can be solved by using a

battery orsolar pan€ls asbackup for the main battery or
the stall waming device only.

Figure 5. Stall with fully extended airbrakes.

An inte.esting application is the combination of siall
waming with (micro processor) for final giide comput-
ing. The adlantaSes of this combinati(nr are ih('sa\ing
of d pressure tr:rnsduccr .rnd .rn.,log 11. (tr,,r r.

In case ofgliders with fiaps, thc problem of a changing
critical angle of attack can be anticipntcd b)' i micro-
switch on the flap handle. Wh€n n cert.rin llap posiiion is
selected, automatically thc right warning threshold l€vel
will be selected. The principl.' of a nri.ro s\t itch on th(
flap handle is already:rpplied in finnl glide computers
for gliders wiih flaps io sclect lhc right specd polar.

FiSure 3. Wingslevel stall.
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