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APENDIX C
ACOUISITION SYSTEM FROM A PERSONAL COMPITTER.
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I INTRODUCTION

The purpose of this manual is nut 10 replace the existing manuals frnm the
tespective components w the big wind tunnel system but toe muke the operation
uf this wind tunnel easier for those people owt cangerned with the finer detaiis

of euch component.
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.

ticular pece of equipment. This is necessary since the system comprises dilfer
ent pieces of equipment with theic awn inherent legic. The coupling of Lhese
svstems alse follows the logic of the person responsible for the finking and
setup, This implies that a person has o muster many forms of logic which are

N consistent.

It hus buen altempted to make Lhis manual 45 €asy ta use as possible without

limiting the capabilitics of the equipment by leaving out vital information.

Pleuse feel free to coosult the manuals supplied with the individual instrumenta-
tisn, Lhis will ooly be necessary for those people inteoding to modify the sys-

Lem {0 any way




2 LIST OF FARTS FOR CALIBRATION

i

2

CALIBRATION STAND
CAlI IBRATION BODY

3 LOATING JIG
4 KNLFE EDGED LOOP
5 LIANGER [MADL OF 3MM BRASS WIKE)

£

-1

HANGER [MADE OF 2MM BRASS WIRE)
SMALL ALLLN KEY TO FIT CALIBRATION BODY

TWO SHORT PIECES OF 19MM ALUMINIUM TUBING

CALIBRATED MASS PIECES (NOT YET WITH TUNNEL]
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Ay Centre line along which the sting most be placed for calibration of the
¥ comuonent. The direction of the arrow indicates the direction of
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B Centre line alung which the stng must be placed for calibration of the
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4 DESCRIPTION
The data acquisition system is comprised of several individual sections. The
measurements taken for any test were the two angles giving the positinn of the

. ; : ;L n the model, the wind velocity, the
rmat:iundl ‘-'Llﬂll:ihf of thie sphern and the Lemparalure in the test seetion, The

SpPinnlig sphere.

wirinel.

The temperalure was measured manually and insetted inta the results via the
comyputer kevboard. This was required to find the density on the particular day.
The density is used to caleulate most of the non-dimensional derivatives like

(2n. Cp and Re.

TE _

Lieh C dany ioads wore |-'|..l!.].c-u &
readlng was subtracted from all readings becausc only differentia
used to calculate the reqmrcd Measure ment.

ity is measured by means of a micromanometer and a Pitat b,
‘This device gives a voltage outpul that is proportional to the differential
pressure picked up by the Fitot tube. The Pitot tube measurcs the difference

et e nown s

hetween Stagnation pressure aod siati pressura which is commuonly kn
the dynamic pressure. Ensure that the m

FCO L1, This manometer was hought
only read corractly if it is used, 45 other manometers have different relation-

ships hetween the voltage out and the diiferential pressure. The relativnship
between the voltuge output and the differential pressure is, nne millivoit per

Pascal, This voliage is read into the UPH 60 uit,




4.2 LTV 60

The UPM 60 is & multi-paint measuring device that cun measure up 10 6f)
channels. This device can measurc Wheatstone bridges, voltages, currents

and resistances, All the transducers are connected to this unit. The vait bas
the capability at present (o use 30 channels. The chananels being used are:

1y Angle of attack

Iy angle of vaw
12y X foree

13y ¥ force

14}y £ force

15 L moxment
16) M moment
17y N moment

20 Velooty

‘I'he reason ot the jump frooy channed 17 to 20 is that the angles and forces
; herefpre use the maodule

designed for this putpese. This module is designed tn take wen channels.
itu hnwwaver g maasured llﬂiﬂg i Vﬂjlﬂgﬂ I'n]:lut. The madule for this

purpose uses channels 20 to 30. The the UPM 60 has a skip function which (s
used an ¢hannels 18 and 1%,

4.3 ANGULAR MEASUREMENT
 The angles of asack und yaw are also measured by neans of a Whealstone

hridge. The rotation of the relevant shafl tucns o potentiomeler moré ¢om-

monly called a variahle resistor. This change in resisiance is measured and

the angle cun therefure be determined, The output from the bridges

measuring attack and vaw werc uso sent o thc LFM &0, These components
tor thair circpit sinee the readings were not

- - e netarl
=]

(did oot have & caiswi g COTIRCC
felt to require calswing accutacy.

4.4 12 mm STING BATANCE
‘Fhe three forces and three moments were measured by the six component
1 sting, witll lexures cut into it to

-



hus a transyerse heam moeunted so that any axial firee tesults in hending of
this beam, The heam hud four strain gauges mounted on i io the configur-
atiun that js sensitive to the measurement of moments and insensitive to
forces. These gauges were connected in a Wheatstone bridge o give the

required sensitivity to loading. The secoml seetion had four beams running
Inngiwdinally. These were alio gauged su (hat the remaining forces and

[ Ly

the axial foree hecause of i15 line of action, and 1o the ather lomls cespect-

v herause they wearg aither arthoeonal oo in the cove of moments the lins
¥y Decause they ware eiher grihogonoal o incthe case of mom cots, the line

[

of action was through the centre of the gauging. Since in praclice the
orthogonality and pasitioning can culy he achieved withio tolerances a cer-

.
v

iain amount of crass linking occurs, To climinate these effects a b X 6 cali-
Rration Matrix 15 uged.

Incorporated inta the sting circuit was a calswing load, This is an clectrical

load applicd o each bridge cireait without any ether luad, This should pive
the samc result every time the bridge is measured. However, since the voli-

i - r - ] r L Y
need to use separate instrumentation to calibrale and test with, the
calilirat _i:_ n 18 5till vakid as 1_511 as the same resisiors ara nsed o their e e¥pECt.

jve circwits. The calswing is operated by means of relays. Wheno the relays
are energized the resistor is camnected ingo the circeit and as s0on as 1t is

vwitched off the resiiior s removed from the circuit. The IE.'!Jﬂ.:r'b are howused

in a control box ensuriop that the same resistors are uscd {or the same com.

pon nent "i' Lcl.Ll tost

The diffcrential voltages for a given lnading werc then divided by the cal-
swing 10 give a betu Factor. This facter is dimensionless and therefare should
be the same oo any measuring device. [lowever the UUPM afl does noe
behave in this manner since the device processes the reading using a gauyge

factor of twn on the raw repdings, This means that the ealibratien matrix en

this device will nnt be the same as that for a voltmeler,

4.5 INTERFACE
The LJPN &0 has ihe capahility of being linked to many ougaut devices rang-
ige fromm a thermal prineer to a computer of eithar the pe variely or the HE




type. In this particukar case the oulput device is a pe. The data 15 transferred
to the pe via a RS 232-C link. This is a very slow process but it is the
cheapest and easiest method of capturing the output.
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5 GETTING THE LI'M 60 TO TALK

First switch off the power to both the computer and UPM 60. Then check that
the scrial cahle is plugged inta hoth the computer and the UPM 60, Next check
th i5 ack nf the UPM 60 firmly, This plug must be in

the secund slat from the left when looking at the back pancl, The two wites
from the micramanemeter must be plugged into the third panel at the sockets
mark J

micromanometer.

Now that the wiring is correct cheek that the computer, control box and

UPM 60 are plupged in. Now switch on ail three devices.

ml then nin the program

ta coilect data.

5.l hﬂﬂlmwﬂb

right hand side of the front panel there is a box containing push buet-

o
By ddRILL LddRdL PR

tons, Thesc are the setup Keys. lin the top section of the box there are the
fuur arrow keys and the iwo memory or sstore’ keys, The upper key is for

wall
moeimeda ey Tho L Erk‘_ s

sturage of o \mg]e Enry aniel is ucmgnamu by a single dot. 1he low
fur group storage and is Jesignated hy two dats chained togother,

The arrow keys are wsed for changing values so that the input can be setat
desired values rather than the start-up values, The verticul arrows chunge
the flashing value by one leved, That is if the channel number is heing set

and the unit is flashing, then the up arrow wiil increase the channel number

by ane. The harizontal arrow keys move the cursor left or right. In simple
terms it makes the aption to the left or right start flashing.

ww%wmmt cant he set. To

<how which option is being changed a yellow LED lights up when the option

15 selected.
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When the power is switched on all the lights en the front panel light up.

After a short witile they go off and only the light abave the 'first channoe

L]
- L

lights up. “This is the proanpt to start the setup routing,

Whenaver a selup command has been accepted by the UFPM 60 ic will display
the letters 'Idle”. "This means that the unit is ready for the next instruetion.

_ after changing & seuting and pressing one of the store keys wait unil the

'[dle” display {5 seen before starting to input the next command.

1

3

i e TS Lo Y P
if the LLED ahove the “first chann

Using the arrow keys select 10 and press single siorage,
Select final channel” and sct it 1o 20, then press single storage.

The next varizhle to be set is the ‘anit’. Since the units for all the chan-
el 20 the group sturage will he used

fmitially and then channel 27 will be carrected.

Press the ‘onit’ hutton and check that ity LELY is it up. Now using the

verticul arrows change the lit LED to the one next 10 jum/m and press
the group storage twice, This has set the uns for all channels frem 10

to 20 1w pmfm.

Channel 20 shoutd be displayed at this point but if for any Teason it i
not then change the displayed channel s that channel 20 is displayed by
ysing the vertical arrows, Now press the unit® button and set the units

oT Cha 51 FEFLIEL ; ' 2

4)

age butten twice. This has set the units ior channel 20010 Yolis,

The next variable to be setis Ihe channel program. Again the common
setting will be used with group storage and then the exceptions will be
sel. NOTE If a channel is sct 1o he skipped it can oot be reversed with-
ot switching off the UPM 60 Lo resctit to detaule settings.

5. They arc the exci-

tation option, the device ype and whether the channel must be skipped,
toee menpsured, The monitor variable (s displayed between

- Ldh ERL R RN 51

1
]
measureinents with ifs Jast reading showing,
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Press the ‘channel program’ key. Using the vertical arrows set the gxci-
tation option to SV . Then use the borizontai arcows 1o set the tvpe
of device LED flashing. Using the vertical arrows illuminale the full
bridge light and press group storage twice,

Using the vertical arrows display channel 10. Then press the channel

program and set the excitation to SkHz and press single storage twice.

Repear this pracedure for channel 11.

Using she vertical arrows display channel 18, Using the horizontal

arruws gt the lower LED in the

the vertica] arrows set it (o *skip’, This Is the centre setting in i1s range.

Treripg pmeerlie oo
I L33 EJIJE,I\.- SLF

Repeat this procedure for channel 19,

U
e

10 5 kHz wmfm FULL BRIDGE
ii 5 kHz wm/m FULL RRIDCE
12 5V DHC L/ m FULL BRIDGE
13 sV DC o /fm FULL RRIDGE
14 SYOC pum,f FULL BRIDGE
15 SVYDC i, in FULL BRIDGE
16 SVDUC jun/m FUILL BRIDGE
17T S5V DC Hmfm FULL BRIDGE
18

19

20 YimVY} FULL BRIDGE
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6y Press the ‘additional function’ key and then the down arrow until D30

dZ0 is dispiayed. Press the right urrow once for the zero in U3 1o
Aash. MNow press the up arrow until U31 &S 232 [s displayed or D33 for

both the RS 232 and the thermal prioter {o opetate, Pross single stor-

age.

Prcss *additional function’ and pet ihe display to show 140 304,

Change this (o U46 1920 and press single storage.

71 Press single cycle and see that the channel cyeles from 100 20
4 Press the *recarding’ butten it the on position and press

‘repeat cycle’.

The sySlent is now sei to measure data and send Lo the computer.

Fan »

NOTE Oiice the computer starts reading from the UPM G0, it Tocks the froot
panel contral and will enly refease it in the middle of 4 crcle orifig is
switched off.
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6 INTERFACFE PROCEDURE

6.1 YIRENG TO THE STING
The wi i : the 25 pin connectot which alluws

for the insertion of extension cords. The end of the cords are passed through
the control hox which contains the calswing circuiy, to the UFM 60, The

—Comrolhox is connected to the GPM 6 via a 72 pin plug

‘The wiring information below is for use only when making extension cords

re-vilnecting the sting to the 25 pin D plug.

FIN NO |[COMPONENT 1;f:;i.'..‘r[“iI‘~«IE(Z.'1"II::]'
1 X SUPPLY
2 X SUPPLY
3 X CUTPLT
4 X OUTFPUT
5 Y SUPPLY
f Y SUPPLY
7 Y OLUTPUT

B ¥ OUTPUT
g Fi SUIPPLY
10 Z SUPPLY
11 Z OUTPUT
12 2 GUTPUT
13 I. SUPPLY
L4 L SUPPLY
15 I. OUTPLT
16 I OUTPUT
17 AU SLIPPLY
18 M SUPPLY
14 ol OUTPUT
20 W OUTPUT
pd | N SUPFLY
22 N SUFPLY
23 ™ OUTPUT
24 N OUTPUT




6.2 WIRING TO THE ANGULAR DISPLACE-

[ -
RICTRATIC~I el

The wiring to the angular displacement transducers was also connected

acili he rentow 18 Gyl !

curting the wirgs o 9 pin 12 connector wis wsed, The wiring table is given

helow,

(Once apain the eonmecter was used otly between the transducers and the

comiril box.
PIN NO |COMPONENT| CONNECTION

1 ATTACK SUFPLY

2 ATTACK SUFPLY

3 ATTACK QUITPUT

4 AlTACK CUTPLUT IN
CONTROL BOX

b TAW SUPPLY

i Y AW SUPPLY

T ¥ AW OUTIRUT

H ¥ AW OUTFUT LN
CONTROL BOHX




« 15 -

2

o
i Th et

E T

|
© %
71

—

LC»

—

-2

& e
> &

'
u |l

[

— - .

— -

W Wy

— .

- -

-3

3l
23




.17 -

7 CALIBRATION OF STING

The calibration of the sting i3 eritical as the accuracy af the results are depend-
ant an the accuracy of the calibration. The calibration process is divided iotn

four paarts

1. [LOADING THE STING
2 MULTIPLLE LINEAR EEGRESSION

3: BACKSUBSTITUTION
4. COMPARLISON
Instructions for each section can be found ender separate headings.

When loading the sting the applicd moments cun be increased by either increas-
ing the moment arm or increasing the force, 1t is suggested that hath of these

methods are used ta pive an accurale calibraticiL

(n Enspecginn of each pair of flats an the calibrution body one w'l]! find five
h

] e and A
L] LLIn. aoiis L)

~h
P

HESrap =i I M b i

---..- - -;-u a= ]
prelile WJL JLL4 Ib Ul]ll.l.ll.b"l LY LI]II.L-'I:-Ij"E Lt g

to five the victual centee is situated n hoe wath the Tourth paare The vtrluﬂl
centre is situated alang the contral axis of the sting, so when laading using the
loading jig the central notch is designated zern and the numbers increase in the

positive Y direetion,

are the oo nd an 2 flat table and weigh down the legs. The

stand uppears (0 be & shorl piece o1 ZU : [ [ 3

of hodes. Hemove the sting from the suppart system within the unnel by
reml_wmg the four RS balts In the uPr:gms Altach tbe Etmg, i the owin shoft
pieces of I4mm aluminium tubing and place it in the calibration stand.
Re-connect the sting to the UFM 60 and switeh on the computer, UPM 6l
o the contral box. In the clircctory called tunnet there is a program called
calibrat.exe. Run this programme. First run the test shown us option 1 to
 cag thuithe TJPM 6l is communicaling correctly with the computer. If there

is un error 4 message will be displaved on e compuler Screen. If the menuy
returns and usks for yuer choice nf “‘F—"‘“':-m then the commuoication link is

{2]ag
LB

Chpreraling COrrectly.



Onee it has been ascertained that the setup is correct insert a flappy disk in
the disk drive. Ensure that the disk is formatied and bas at least one file on

it or the program will terminate.

Bolt the sting in the stand so that the weighis will load it in the Z direction,

Place the calibration bady on the end of the siing and lioe it up sa that one
pair of flats are horizental, and the other pair can be seen if loeking in the
positive Y directien, Now tighten the grub screw (inger Light. FPlace the Knife
edged loap unte the [nading fig such that the knife edge fits inlo 1be notches

in the lagcling . Hanmr the Inadinse ne on the calihration body and oisaes the
oJ o =] DoJ*Z ARRAY daia prEdi e L

bungar through the loop.

The stiog cun oow be loaded in the Z dircction with Z forces and L and M
matienis. Ruo the program for different loading condition of these compao-

nanis.

Now place the sting in the stand (0 calibrate the Y force and N mament as

above,

The procedure must now be repeated far the X force by aligning he sting
verticully downward. To do this the calibranon body must be removed and
the load applicd using the 1hin hanger through the hole at the end of the

'
+

!‘\I.JIIE.

Maotba thet tha rooslsimlae coovaccinm oroerrammrre cman onlu waosrk whth vacotore af

LYLILS LU BRI IJLLALLIpSLE. J.'L-Ed e BPRTAAE RRd AT BRI ELLLLR WTALE LALRLE TTAFE FR FRURSL FARAL LA AR

up 1o 360 prints. This means that the number of readings multiphed by the
number of tests must be less than 560,

ortad inte o sprendsheet program to create a file of applied lnad,

ela faelors and noally calcul ; L

The applicd toad for cach component must be given for each reading. This

mewts that beloee linear regression can ke performed the worksheet must
have twelve columos, the six applicd loads and the s factors. The
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worksheet must then be imported intg STATGRAPHICS ur a similar pro-
gritn that can perform multipie linear regression. The following instrections
are for the STATGRAFPLICS packoge and woeuld have to be modified if
another package is used.

Pertorm the mulipde linear regression wsing the six (3 factor vecions as the
independent variables and the forces and maments as the dependant vaci-
uble. The intetcept must be suppressed and the acouricy must be set o

.99, The programme sclves fot one dependant variahle at a tine so the

procedure will have to be repeated six times,

The output from the regressinn is a column vector that must be sortedd so that

the coeffiient of [3, 15 at the top and 3 is at the bottom, Thes vector is trans-
posed and used as a cow in the calibralion matrix with the solution for X as

the top row and N as the batiom row.

Create an ascil file called stingealdta with the 6X6 calibration mateix in it

73 RE-SUBSTITUTION

Copy the [ile stingeal dea to the Chy, C
the culibrat.exe program. This will multiply the calthration data by the newly
created calibration matrig. The autput file will have e same name as the

1
LiJIYLY L

input file but will bive the extension PRZ.

7.4 COMPARISON

The output file can then be imported inta the worksheet made w perform

€
Lhe appliad loads graphically to sk where the errors are more prenoonced.

I is suggested that the type of graph uscd for this is o Bne plot. This means
that each successive est is placed one afier the otlher and the tests need not

be numbered before the graph is created.
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8 CALIBRATION OF YAV AND ATTACK TRANSTHICERS

Ve cotibravion of the angatar displacement wraneducers is mere simple than
that of the sting balance. Here a simple linear regression is used and can he

carte ; .

UPIA 601 is set up 25 befnre bat the system ie et 50 thar "RECORDING' is off.

g —— lfﬂfﬂﬂﬂl

e - e Al ceeom . —rirmvirn] vwamaL
1TNe sY51EA0 5 AlSl 31 10 [Maiiledl TG d-A DL e

selected fie, 10 fur ATTACK & 11 for YAW).

] r}
e b 4 L= Lol

The reading fur the set angle is noted and a linear regression is performed to

give the grudicnt of the slape.

To calibrate the ungle of attack the angle can be measured with the aid of a cli-
nometer, Cure must be taken not to place excessive ioads on the sting itsclf,

The yaw angle can be measured with the aid of 4 piece of fishing tackle placed

.tahle perpendiculur k1 the flow,

A protractor can then be stuck to the turn-table such that its centre is aligned

1
wdslh shm Apnmtre f'lF
W L)l Tiths LdiLn i q4e

Al the zero yaw position fhe locking bolt under 1he torn-table fits ime 2 Boieh,
“This is useful foi re-zeroing the table before tosts. Onee again only the stope of
the fitted straight line is vsed and the intereept neglected as the zero reading is
subtracted from 8l readings Defore mamipnalaniom,
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9 U'SING BWTAYG.EXE TO RUN TESTS

This programme was witten primarity o run winith Tmne] tests on g spinning

sphere. This necessitated the incorporation of o fow extra variables that are noi
used in eonventional wind tunnel testing. An example of this is rotatinnal veloc-

e jprored since they do affect the outeome of the procesead results. Twa of
these arc the angles of attack and yaw. I a support system otber than the paral-
letugram system with the angutar transducers is used, it st be noted thai the
\ransiation and rotation of the forces and momendts will bove 10 be done by
hand. It must alse be noted that if the distance from the strain gauges to the

centre of gravity of the model is changed, then ihe transladon aod rofation of

ihe foFees nnd moments will have o be dooe by band sines the transformation
' L r this vase. 1t is for this reason

that the format of the raw data and the processed data will be given here. The
ated during the processing of data prings out the forces and moments at

£
Rl LILAT IR,

il o -
e

the sfrain gauges, the cenwre of gravity before rotation and at the centre of groy-

-1

ity after rotatiod.
The programme bas four gprons and operates in tuch the same way that
CALTBRAT.EXE does. The four pptions are;

It TESTRIG
2 RUN TEST
x PROCESS PATA
4. EXIT
9.] TEST RIG

This section 1ests the
of the computer. 16w

arrars i, the UPM 60 bu

correctly or pot.




0.2 RUN TEST

The tests run using this programme collect the raw data in the form of volt-
apes and stores them in a file vsing the experimenters {ilename and the
extensinn RAW. This file conuins the following data:

ATMOSPHERIU PRESSURE
NLUMBER OF ACTIVE CHANNELS
NUMBER OF TESTS

NIUJMBER OF READINGS PER TEST

ZEROS FOR EACLI CHANNEL
CALSWING FOR THE 51X COMPONENTS CGN THE BALANCE

ROTATIONAL VELCCITY OF SPHERL
DENSITY
TIME OF TEST AS GIVEN BY THE LJFM 60

OUTFUT OF EACH CHANMNEL

The atmuspheric pressure need only he read vnce in a while and therefore it

is read inta the programme ooly before each series of tests, The aumber of
channels is defaulted to nine. The next input is the oumber of tests to be run.
[n the case of the tests on the sphere this implied the number of tests at a

of readings per test is used to give the experimenter the option to process his
nable average. The zero readings

data as e sees fit and to give a reasonab

stored gre the averages of ten readings taken betore the tests begim, T hese
readings should he taken without any ioading on the madel. The calswing
values are also an average of ten readings taken withput experimeniai foad.
Rafare euch test the rotational velocity is inserted into the computer via the
Yevhoard, The tunoc] temperature is also inserted at this point. This is used
lﬂlletcrmme the dersity of the air in the wnne! which is then stored. Each

set of readings 15 stored with the time. If the time on the LTPM 6 has not

— beensetduring setup this will just g give an indication nf the time between

reacinogs.

l'l.l [l P '_ o, -F'.-I ri1

I+ in IFAa : a leaat
The layout of the Fn.RAW Die i5 45 IHRES




L3

1 Atmuapheric pressore, # of channels, # of lests, # of rendings per test
2 Laeros for each channl

3 Calswing from channel three to gight

4 Rotational veladiy for test 1, Dencity for test |

5

Time for rrarrmR 1

3 Output for readiog 1
s 5 & 6 are repeated according to the nember of readings per st speci-

e ol 0 Toeped

fied by the experimenter. After this lines 4 to-frarc repeated according 1o

the number of tests specified by the experimenter. This file is stored a5 an

:|
k|
-
H
1
)
-
H
~+
-

.
i
-t
r)
=

R lun ii5a
1

ascii file on floppy disk and can be accessed

9.3 PROCESS DATA
[itis section can be used if the testwus ruo using BWTAVG.EXLE optien 2 as
June as the distance from the strain gauges to the centre of gravity remains

g 2 . ) :
m. £ i i 2 L

but the transformation matrix converting from raw dara tn forces and
..-I

maments wiil still be valia.

The output is given in the form of the average foree or moment or ether vari-

whle for each test. The kavout of the file called Fr.PRA is s {ollows:

5 # gf readin o )
#U['Es' r g"s' = .L.--'I'.--".-’-.--FF-:'I Y AR S S-S N L

Pausiy, Falgary. fenaian, Alack Faa Yo .S
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10 PROCEDURE FGR WRITING PROGRAMMES TO RUN TESTS

The procedure suggested here i5 hased on personal experience. You can use
any language of your choice as [ong as it can conteel a serial communication

a Faster rate of reading.
The first thing teo remembet is that all raw data should be saved in a file. This is
in case there is an error in the manipuiation of Ihe data, it can be re-manip-

ulated without the necessity to rerun the gntire test or set of tests.

The canditions that do nat change frem reading to reading like atmospheric

pressure, should still have the capability to be modified between tests in case

there is a delay in testing and a storol is hrewing. This can

change in atmospheric pressure.

=
=1
£

_ Allew avariable 1o maintain its value until the operator intends changing it
withoul having to type it in continuously as this is time consuming and LTesome.
Also enter ull those condilions that are oot part of the actual testing like atmos-

pheric pre i . i ali .
test commences it can be completed as quickly as pussible with as little running
e data is stored after each set of read-

arpund as passible, It 1s sugges
ing so that should the system hang up oF i pOWer failure occur the minimum
amownt of work is lost. For this reason it is also suggested that the data files
as much as possible, since if the file s open at the gime of 4

be lost completely. The prablem of power failures may

e T
foat Lnd

remain closed
— L |

puwer failure it will
MEMICIC

~ gppear to be A0 UNDECESSATY precaution but it st be rem

equipment is in a Jabaratory with lots of othet peeple using many different types
of equipment and net abways thinking of who might be affected if they trip a cir-

clit o switeh icoff for modification.
g instructed above then the rontine (o read in the

IF the system has been set up 4
data is given below.




22000 REM TAKING READINGS ---oeeemvscsrmmss -
22000 PEN "COMI:19200,E,7,2° FOR INPLIT AS # | LEM = #000)

2D FOR1 = BT NN

INMTFOR [ = I TOYNCHAN + 2
2308 AAS(L, T} = INPUTS(22, 1)

2905 NEXT

22060 NEXT |
22070 CLOSE #1

The numerical values of the relevant reacings may be obtained by using the fuol-
lowing routine.

e FOR I = 1 TO NRED
AT TTIMERD) = MIDE{AAST, 1), 7, B}

L AT, T - VALIMIDS(AAST ) » 10, 7. 99

JiFR NERT 1,0

The dnta is now in DAT{L)) and can be used as required. Where TTIMES s
the rime variable, NN = NTLEST - | and Neest is the nutither of tests, NREIY is
the number of readings and NCHAN is the number of channels,




11 BECIPE FOR USTNG THE SYSTEM

1]

i = |
T S el S

Lh
e

Switch on all the electrical cquipment aboul one o two hours before the
time intended for its nse.

Set up the front panel as set out i 5ection 3.1,

Leave the system to settic {or between ope and twa hours,

You are now ready to Tun A iesd.

When the test is completed please switch off all equipment and park the

camputers hard drive.




