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SUNMARY
describes the calibration ol & lMark SA pitot-static head

This note
The results,show the variation of

in the No,2 113 fect wird tunncl,
pitot and static pressure crror coefficients with incidence, at constant

tunnel speed.






1 Introduction

To assist in the analysis of a series of flight measurements of the
pitot and statio pressure errors on a Hunter aircrarft, the effect of
incidence on the pressures recorded by a Mark 9A head was required. This
note describes brief tests made in the No.2 117 feet tunnel on a Mark 94
head over an incidence range ~f *20°. The results, although brief, are
thought to be of sufficient interest to warrant publication.

2 Description of Tests

A sketch of a Mark 9A head 18 shown in Fig.1. It consists of the
actual pressure head 3" dia. and 14" leng, with the static holes 65"
behind the nose, supported by a tapered tube terminating in a parallel
portion 1.68" dia. There is a drain h~le 1/32% dia, between the pitot
and static lines.

The pressure head was set up in the tunnel, care being taken to
ensure that it was horizontal and that a true zero incidence was obtained.
The static holes were adjusted eircumferentially to be in the same posi-
tion a8 on the aireraft ncse boom. The head was mounted with its static
holes directly abrve the centre of the turn~table, so that they were in
the same tunnel prsition regardless of incidence, to avoid any errors
due t» variation of static pressvre across the tunnel.

licad static pressure was measured against tre pressure at a cali-
brated hole in the tunnel wall by means of a Betz manometer. Pitot
pressure was measured against the tunnel settling chamber pressure by
means of & U-tube.

Tunnel specd was maintained constant at 276 ft/sec and incidence

was varied from +209 (i.e. aireraft nose up) to =20° (aireraft nose down)
in 2° intervals.

3 Results

The rcsults are presented in Table I and plotted an Figs.2 and 3
as pressure error against incidwmice.

Head indicated pressure - True pressure

ACP is defined as =
11l
Turmel zpV

where the "true pressurc" was obtained from the tunncl calibration.

Pitot err-r is negligible up to 5° and rises to about 1/ of %pV2
at 109, Thercafter, the error increases rapidly and at 20° incidence is
about 124 of Zpv2.

Static pressure error 1s C.3#4 of %sz at zero incidence, and is

about 1% of %pV2 at 6°, After 69 the error increases considerably and
is about 8,5% of HPV4 at 20° incidence.



Table T

Mark SA Head - Fressure errors

Indicated - True Pressure

AC, =
P Tunnel 5pv2
Tncidence | 8Cp Pitot Zrror Acp 3tatic Exror
degrees .
ros.a | Neg.x Fos,. Negaa

0 0 0 -0.003 | -0.002
2 0 0 ~0.003 | -C.COL
L 0 0 ~0.006 | -0.006
6 -0,002 | -0.002 | -0.011 | -0, 011
8 -0.,005 | -0.0Q4 ;| -0.021 : -0.019
10 ~0,012 | =-0.,012 | =0,032 | =0,032
12 -0.022 | -0,024 { -0,0.5 i =0.047
14 -0.038 | -0,041 | -0,057 | -0,058
16 -0,061 | «-0.006 | -0,066 | =0,065
18 -0.088 | ~-0.097 | -0.075 | -0.074
20 ~0,121 | -0, 134 | -0.086 | ~0.083
18 -0.088 | ~0,097 | =-0.074 | =0.074k
15 -0,061 | =0,0656 | -0,066 | -0,065
1 -0,039 | -0,041 | =0,057 | =0,057
12 -0.022 | -0,02, | -0.046 | -0.QL7
10 -0,011 } =0,043 | ~0,032 | -0,032
8 -0,005 | -0,005 | -0,021 | ~0,020
6 =0, 002 | <0.001 | -0,011 | =0Q.0M1
L 0 0 -0.006 | ~0.007
2 0 0 ~0.004 | ~0,00L
0 0 . 0 | -0,003 | -0,003
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