- .. APPENDIX II
ATRSPEED SYSTEM TESTS
LP-15, N-1, N6LS
725 Pounds at 34% m.a.c.

Figure 1 of this Appendix shows the location of a series
of paired static orifices which were installed in the nose and
one pair in the tail cone during construction of the sailplane
SO they could be used during initial flight tests to determine
the best stztic =ource for later production sailplanes., The
total pressure source used for most of the tests was a stub tube
projecting from the front of the fuselage nose as shown in
Figure 1. Also shown is-the location of the T.E. Venturi on
top of the fuselage, 51 inches aft of the wing trailing edge.
The basic system used for early testing was with the airspeed
indicator connected to the nose total pressure and the paired
statics on the tail cone.

This tail cone static airspeed system was carefully cali-
brated in flight by comparison with a test swivel head system
mounted on the left wing as shown in Figure 2, The zero error
of the test boom system had been verified (Figure 3) with the
test boom system mounted on another sailplane which had an ex-
tensively calibrated system from other tests. The airspeed
position error for the tail cone statics on the Nugget as de-
téermined from comparisons with the test boom system mounted on
the left wing is shown in Figure L. This was later cross check-
ed in side-by-side pacer runs with the calibrated T-5; these
points are also shown in Figure k4 and are in good agreement with
the test boom points., The System error for the tail cone statics
1s acceptable for a production system but does show a 1 knot
error at speeds up to 70-30 knots with the error increasing to
2 knots at 100 knots. This system was used as a reference to
calibrate the nose static systems in a search for a system with
even less error and one which would not require running static
lines back to the tail cone.

Calibrations to determine the position errors for each of
the five paired static orifices in the nose were made in this
manner using the position error in Figure 4 as a reference system
and, of course, correcting all readings for instrument errors.
The instrument czlibration for one of the test airspeed indica-
tors is pnlotted in Figure 5 to illustrate the carefull calibra-
tions and consistent rezdings obtainable with these test instru-
ments. All pressure lines were leak-tight and dynamically bal-
anced for laz and lesk checks were made before each Elight,
Airspeed csystem nosition errors determined for each of the nose
static systems are plotted in Figures 6 and 7 and summarized in
Figure 3. The position error curves shift in a logical fashion
with chenge in nose static location and the holes 15% and 19%



aft of the nose showing less than 1 knot error at all speeds
except right at the strsll where the system makes the airspeed
readings about 1 knot 1ow. The holes 15" aft of the nose
were selected as the testu system for the remainder of the N-1
test program. R

Calibrations of 21l systems showed a greater sensitivity
to yaw than was considered normal for Systems of this type.
Tests using a shielded total nressure head (good for + 30%) as

a2 reference showed that the osroblem was caused by the stub to-
tal pressure pick up on the nose which showed 1007 total press-
ure recovery at low side slin cngles but dropped in pressure
sooner than normel ss side slip was increased. At the same time
it was necescary to find a good source of air for cockpit venti-
lation, The nose was modi ied by instellinz a 1.9 inch inside
diameter duct and the total pressure pick up was submerged in
this duct as showm in the sketch on Figure 9. Tests with the
shielded total vressure pick as a reference for the new install-
ation showed that the vyaw gensitivity was greatly reduced. The
final airspeed system selected for the -1 Huzzet tests was with
the airspeed indicator connected to the new nose total pressure
pick up and to the S5-15 noze static sources This system was
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recalibrated using the tail cone system as z reference and zalso
flight checked later in th progrem with flights over a ground
speed course. The finzl position error curve is plotted in

Figure 9 and zzain the err 5 than 1 knot at all speeds;
the slight difference in v

S5S-15 system are less than
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lues from those shown for the earlier
/4 xnot and within the test accuracy.

It appears that later production systems might be even better

1E logatedl ab S-17.
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