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13th Per: of Report No, AAEE/840
HRIEH Bt

AFROPLANE AND ARLAVENT EXPERIMENTAL ESTABLISHMENT

Yarathon 1 VX, 229
{1, Gipsy Oueen 71)

4,3,T, and 4ltimeter Pressure drror Corrcctions

A, % &.E,E, Ref: AABE/5711/P2
M. O. S. Ref': 7451/11/RDaC2,
Period of Test : £&,7.52

Progress of ilssue ol Rewort

Report No., Title

8th rart of AuEE/840 GmaMDH « Measwrement of distances for take-off and
landing and acceclerate stop distances,

9th ~ do = G~lfDH = Climb performence.

10th - do = GendiDH = Brief handling assessment,

11th - do - VX,229 - Handling triels at the aft C,G. limit, |

12th -~ do = VX.229 - Handling trials at the forwsrd C,G. limit.|
Summary

A Marathon 1, serial number VX, 229, was sent to this Istablishment
for brief” handling trials before scceptanc: by the R,4.7. for use as 8
Navigational troiner asircraft,

As poart of the programme of tests, the 4,%.1, pressure corror
corrcctions viere measured seporately ns stotic and vitot, for the first
pilots A.S.I. only, in cach of tlree circeraft confiruratiosns at
approximotely constant wcight., The altimoter prossur: crror cerrections
were derived from the meswed 4.5,7, stetic pressure crror corrections,

This Report gives curves for pitct, static, »nd combined cltot-st-tic
pressure error corrcctions ot scr level caleulated, from the measured values
for all up weights of 17,10C 1b,, 15,200 iv,. 2nd 13,300 1b, in ecach of
threc¢ circraft configurstions, The effoet of ~ltitude was cnlculnted for
» height of 15,000 feet and the voriction rron sc2 level results found to
be ncgligible. The sca lovel curves are thorofore considered to be
applicable for nll heipghts up to 15,000 fuet,

The correctisns and also the voriction over the speed renge, ore
large ang.*%cccd the AP. 970 requirements of Chapter 72¢. The corrcetions
also very/sireraft weight 2nd configuration., Berring in nwdnd the intended
Service role of this aircraft, it is rocommendoed that the o,S,I, systom be
modified to bring the pressure crror corrections vithin JiP.970 limits,

although the correction has not buen measured durding a manceuvre
producing o yawed state of the pressure head, it is expected that this
would result in large oorrections, perticulorly in the configurstion of
undercarringe down. It is recommendcd thot the correction be asscssed
cxperimentelly if it should be decided to waive the requirewent of AP, 970,
and then retain the a.S.I. instnllation ns tusted on this aireoraft,
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The cltimeter pressure error corrections oare, for all altitudes up to
15,000 f't., within the AP, 970 rcquirements and are such thet the altimeter
indicotes heights lower than thc truc pressurce heights,

This Repord §s dssued with the spthority of

f/\ \/\\ -

/ s
}‘ air Commodore

Cormnnding 4, & A2 E,

/1. Introduction.....



1. Introduction

Merathon 1 VX, 229 was sent to this Establishment for brief handling
trials, to ossess its suitebility for use by the R,A.1. es o Hovigetional
trainer aircrafst.

435 pert of the programme of tests, the «,3,I, pressurce error corrections
were measured seporately as stetic ocnd pitot, for the first pilots w,.S,I, only,
in each of three aircraf't configurations ot upproximotely constant weight.

The altimeter pressure crror corrections were derived from the measured 4.S.7.
static pressurc error corrections. This Report conteins curves for pitot,
static end combined pitot-static pressurc crror corrections, and for the
altimeter pressure error corrections,

2. Condition of Aircraft

2.1 Generol, The condition of the nircraft was exactly ns described
in thes 11th part of this Revort.

D

2.2 A,S8,1, syston. The first pileots A.S.T, wns connected to o Mark 8
D* pressure head mounted on the port underside of the fuselage nose. All
airspeeds quoted in this Report refer to this A,8,I. &4 venturi pitot head
Mark 1, was mounted ovpesite the Xork 0% hend on the starboord underside
of the nose, This wns used only to determine the pitet pressure errcr of
the first pilots A.3,I, system, TDeteils of the 4.3,I. systen and pressure
heads are gilven in Figure 1,

2,3 Loading, The tests wers mnde arter tukin~=0ir 2t 15,000 1b, the
maximum permissiblc weieht for toke-27 =n' londing,

Detoils of the londing zro -
»

Centre of graovity position in inciws 2ft off the 2otunm point and
Welght vercentoin of 8.0L0,
1b. Undercarrincs dovn Undeércarriige ugp
Inches o't of | Percentaye inehes aft of Pcreentoge
datun S0, Co dbws S.1LC,y

The design centre of sravity ronge, wndererrriage down, wos from 24,74
inches to 37.06 inches oft of the dstwn point (iece 18,05 to 314h0 SJMLGCy)

e Tests mode

The static pressurc crror of the first pilots ., S,I, was mensurcd in
level flight, neoar sen level, by the ~noroid mathed covering o spred ronge
of 60 = 180 knots I.4.S. The pitot pressur: crror of the first pilots
4,8,I, wos 2l3o mensured, in syrmetric powercd flight ot o helght of ~bout
3,000 fcet, covering the same speed range,

The tests were mnde after taking-off ot 13,000 lb., the maxirum
permissible wuight, in the three following oircroft confipurations:

(i) Pleps and undercorriage up.
(ii) Flops toke~off (187 dovm), undercerricge up.
(iii) PFlaps fully down, undercorriapge down,

L, Results of tests

4.1 General. The methodsof &, & A%, E, Report Res/2L4), were used to
evaluote the pressure crror corrections and estim~te the offect Qf weight
and altitude on these correotions, The ealculotid effect of altitude for height

/U}_) t0eueses



up to 15,000 ft. wos found to be negligible, the result ot sea ievel found
in this part of the Report, npply therefore to nll altitudes up to 15,000 ft,

Included in Report Res/244, is the scnle~nltitude relation, which must
be allowed for when evaluating the equivalent ~irspeed from the pressure
error corrections given in this Report, When using the results of this
part of' the Report with instruments that have a complete or partial corrective
mzchenism for the scole-altitude term, the cxtent of the correction applied
to the instrument rust be ascertained before allowving for the scale altitude
correction,

L.,2 Static pressure error correcction. The results of the stntic pressure
error measurements are given in Fig., 2 corrccted to aircraft weight of
17,100 1b,, 13,300 1b,, ond 15,200 1b, These represent 954 of tha meximm
permissible weight, the moximum permissible weight less 95 of the weight of
fuel and other disposcble load, ond o mean of the former two weights respectively.
The first two of the above weights, 2re considered the extremes likely to be
met in service.

L.3 Pitot pressure error correction., The results of the pitot pressure
error measurements given in Figure 3, are corrected for the three aircreft
weights listed in pars, 4.2 2bove, The valucs measured for each of the three
aircraft configuraticns were very similar, ond n mean line drawn through each
set of points, when plotted as VR knots v. P.E.C, knots, showed the three
curves to be elmost identical, The pitot pressure crror correction for the
three configurations hns, therefore, been represented by one line for each of
the three weights,

Lol Pressurc error corrzction. The u.3,i. prussure error corrcctien,
obtained by corbining the 4,5,I. static 2nd pitot pressure crror corrections,
is plotted in Figure 4 for each of the 2irer~r’t conr'ijurstions and weights,

4e5 altimeter pressurce crror corrccstion. The altimetor pressure error
correction curves, given in Figare 5, wers derived from the 4.5.I. static
pressurc error nelsurcrents, and have been caleculated for sea level, 5,000
feet, 10,000 fcet and 15,000 fect, They ~re juoted for the flaps and
undercorringe up configurction and the me~n of the weights, 15,200 1b,, only.

5e Discussion of rcsults

51 Comparison with results obt~in:d by th: "irm, The results obtained
with flaps 2nd undere~rricpe up were comparcd with these cbtained by Messrs,
Hondley-Poge (Reading) from tests made on o Marothon aircraft fitted with
2 nominzlly identicel pressure head ond 4,5, T, system, under similar
conditions of weight 2nd power eppropriate to level flicht 2t relevent
conditions. The A.S,I, pressure error corrcctions piven in this Report,are
practicelly the some as those obtained by the firm,

5.2 Pitot pressure error correction. It will be noted by reference to
Figure 3, that there is a pitot error correction duc to pitch, the correction
growing fror. zero at 50 kncts I.A.S. to about + 3 knots ot 180 knots I, S.
Lccording to Figure 1, the pressure head is set parallel to the fuscloge
datum, and would be expected other factors being ignored, to record pitot
pressure accurately at on aircraft speed much nearer the maximum, There is,
stherefore, little doubt thot the pressure head is too close to the fuseloge
and is being influenced very largely by the change of direction of the
velocity field, relevant to the fuseloge nose, due to change ol translational
speed and hence pitch,

5.3 w4.3,I, pressure error corrcctions with the hcod yowed. although
the effeet of o monoeuvre introducing o yoawed stote of the head hos not been
investigated experimentally on Merathon VX, 229, it is thought thot such
o monoeuvre mey give rise to very large pressurc crrors; this may be
influenoced by the degree of interaction betwcen the pitched and yawed states,

/Furthermoreeeess .



Furthermore, it is possible that similor manccuvres mede in the
configuration of undercarringe down (wherc the nose wheel doors are also
open), will give risc to even larger errors; the proximity of these doors
to the head is shown in Picure 1,

On Marathon 1, G-AMDH, on which the pressureecrror correction wes
measured and reported in the 5th Port of this Rewort, the pitots and statics
of the two pitote-stotic hends, sre mounted either side of the nosc, and
were interconnccted, forming ~ balonced systcm, although, as in the cose of
VX,229, tests were not tade to mecsure the prossurc error during s manocuvre
producing yaw, it is contended that such o system will be more favourable
under these conditicns of flight,

Sel Setting of the pressure head, The pressure error corrcetions moy
also be sensitive to differences in settings of the pressure heed from one
sircraft to cnother, or as the result of fitting o roplacement lead,

6, Conclusions and Recommcndations

The vzlues of a.3.1. pressure error cerrection for o height of 15,000
feet calculated from the sca level result, show the voristion with height
to be negligiblc. The rcsults cbtained neor sea.level, opply to all altitudes
up to 15,000 rt,

In steady level flight, with flaps and undercarringe up, 2nd symmetric
englne powver conditicns, the 4,3.1. pressure error correction ot 17,100 lu,
welght, varies non-linzarly from +9.5 knots ot 9C knots IL.i.S. to +645 knots
ot 150 knots LS. At lower weights, the 4.S.I. pressure cerror corrcction
is less by nbout 1 knot ~nd 2 knots ot 15,2C0 ~nd 13,300 1b, respectively,
and follow the same non=linerr form as the curv: for 17,100 b,

These correctisns cxcecd the AP, $70 resuirerments, (sec note on Figure LY.

The pressure »rror has not been menswred during » pnnccuvre introducing
a yrwwed stote of the pressurs head; 1t is thought thet o lorgs error will
result from such n m~nocuvre,

The ~ltimcter pressure crrer corrcection, of the measn weight of 15,200 1b.,
at sea level was +60 fict ot 6C knots I,4.S., incrensing to +75 feet ot
180 knots L,A.S, a4t 15,000 foet it wes +95 feot ot 50 knots L, a.S,, incrernsivg
to 125 feat 2t 150 knats T,A.S.

The ~ltimeter pressurc crror corrections are, for 211 altitudes up to
15,000 feet, within the 4F. 979 reguiroments ~nd ore such that the altimeter
indicates heights lower thon the true pressurce noipghts,

It is recommended thoat:=-

(2) in view of the intended Service role of this sireraft, on
alternative loention for the prossure hend should be investigeted
with the object of reducing the a,.3.1. dressure error corrcctions
to the limits ¢~1led for by AP, 970,

(b) if the¢ «,S.I., pressurce crror correotions ns meesurcd in stendy
level flight arce accepted, then the correction obtoined during
menocuvres introducing o ywed strote of the pressurce head, should
be assessced experimentolly for this installaticn,
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