6.2 YALIDATION OF CALIBRATION MATRIX

The validation consists of two sections. The first is a tare analysis. This sec-
tion is not only to justify the assumption that the tare on a sting balance is
negligible but also to see if there are any effects on the six components when
the angle of yaw is changed, as this is the only angle being changed in this

experiment.

6.2.1 TARE ANALYSIS

In this section the graphs of tare versus angle of yaw are given. The rea-
son that only the yaw angle is considered is that the sphere was only tested
with varying angle of yaw. This was done because the sphere required an

l 900 and the limits in ¢t K directi 100
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The ture effects an the forces were expected to be negiggible since the vir-

tual centre {conire of measurement) was so close o the end uf the siing.

A analoeots system would he to place a sct of transducers at the end of a

canbilever EI.I'IIJ [1easure Thf_‘: ]_Crﬂd:«'. EiPpIiEd closer to the HKE[E end. Sipee

& on the 7. componcnt with respect 10 ¥ was o high, a test was
aliack.
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‘The effects nf tare on the moments meusired were for all intenis and pur-

poses zere. This wus 1o be capected since the wirtual centre wis 5o close

he cod of the siing. This meant that any applied force was acting an a

very small lever atm, resuliing im An exuceptionally small moment.

Thu tare tests were repoated after thu sting was redated throwgh 909 and

o .
re-culibrated. The resalis of these EAT @It e ko
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6.2.2 CALIBRATION ANALYSIS

The validation of the calibration was carried out by re-subsiituli i
calibration data was then multiplied by the calibration matrix and the

applied load compared o the measured load.

‘The fallowing graphs show the applied load versus the measured Iud on

ent. These loads include all the calibration 1ests.

gach component. These

The graph shows the measured load oo each component foar the sting
heing loaded inthe X direction {increasing loud and then decreasing
loady, then in the Y direction fincreasing load and then decreasiag inad)
with the pnint of application moving from station ] o statinn 5 thereby
changing the applied moment N, than the Z direction {increasing load and

-.-n. =

then decreasing loud) with the puint of application muving from statan 1

to station 5 therehy chaoging the applied moment M, and finally in the £
i T Stakiom -3 ko 3

ifectinm wi
with changing luads.

For sehematic diagrams of the calibration stand, calibration bady and
3.2 and 3.3 respectively.

louding fig see Appendix C figures 3.1,
o |1 three calibratioons are showil, ‘They appeat

Coce again the praphs ford
in the same arder as previously, first position 1 theo position 2.
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The graphs below belong o the calibration which was carried out with the
sting in posilion 2
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Tt must be remembered that for each loading canditinn four readings were

taken. From the ahove graphs it 15 evident that the data acouisition svs-

What was mure serious was crnss linking that was not accounted for by
the Jeast squares curve fit. This was cvident when looking at the deviation
of the measured and applied loads in the graph of X force. This was due

e seme unaccnunted for elfect that the loading of a pisching mument has
o the drag readiop. The reverse effect was alsn evident sineg when the

sting was loaded in the X direction there was a drift in the measured
pitching moment. {See Fig. 10.24)

The vther source af concern was the constant random drift on the channel
muasuring (he rolling moment.

The only solutian short ol ¢hanging the data acquisition systen s o kke a
large sampic of data and either average oul the readings or to use statisti-

L

catmmett
consuming and would only wareant it if the degree of accuracy required QL

Aller the sting was repaired the same praphs were generated. These

eraphs are shown helow,
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6.3 CALIERATION OF THE ANGLE OF ATTACK ANT YAW

The allack and yaw angles were calibrated by changing the angle and
measuring the nutput. Linear regression was then cacried out on these read.

ings 10 give o lincor relationship between the output and the angle.
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7 BESULTS

7.1 YARIATION OF DRAG WITH REYNOLDS NUMBER

DRAG ON A SPHERE
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7.2 YARIATION OF LIET WITH SPILS PARAMETER

Al the fipures helow shuw {he Lift geacrated when tite sphere (s rotaled with
the uxis of spin perpendicular to the wind axis,
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