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state and tronsient perlormance of a2 cavacitor servo-

notor snd evperimentally using the
Transformer Analog Metwork Analvser (TANA), and the

digital computer.

The TATA 1s used to simulate the capacibor
rvomoter and to find out an empirical fopmmwle deter—
sining the variation of the reforcnce voltage (alter
the connected condenser) as a function of the motor
epeed, control voltage, and the value of The connected

1pacltance.

L toraue equation and a transfer function for

[

the capacitor servomotor are chtained,

Seversl ccmplicabed digital compulcr proframmes

are written and executed to determine the torque--specd

=

characteristics, the i

1

acts of the control woltage and

™

the capacitance value on the gain and time constant of
capacitor scervomotor oind to solve the gysten of the
nonlinear differential equations which describe The

eloctmromagnetion and clectioumechan onl procesgges taliiag
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hlace Irn the capaci oy TEIVOMOUOL .

Tymoerimental wor’ ig carvicd out vo investi-
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of the cavacitor cervomotor and teo verify The theori-

Gesl resullbs.

Chapter 1 ig 2 peneral inSroductilon and in-
cludes o comparisorn between The Z-pDaase servomobtors anc
e Do servomobors, Uhe methods of Lntroducing the
cnase salft between the ap-lied voltages on The twoe

of tihe Z2-phzze servomobor. The capaciltor ser—

vonotor ag an unsyrmetricel machine fed by a2 systen of

- . -
1

srzionead bWo-phase volbage~ ds alfo discussel L1 vhe

oonoeiapter 1T, a briel surver of the avallable

nrevious work concsining the o the performenc

£

D

ol tne capacitor seuvvomotors in The steady-state zid

ient conditions 1s presented.

A Al

The “ransformer Analog Networlk Adnalyseris
constructlion, and oreration are pnesent i

S
ioocnapter IdI. fremples for solving simmlbaneous

cquetions, power Tlow vroblems, and indudtion machin
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problens Dy the aid ci The UANA are explainced.

er 1V, the eguivalent circuits of a
soeup of thalztren capucitor servowobors ol widely
(Lilferent peoraneters are sliulated on the TATA o study
vhe variation of the relference voltage (after the con-—

rgcted condenser), as a fuuction of the motor speed,
the avplied control voltage, ond diffe.ont capacibtance
volues.  Torgue equation is deduced by introducing the
voriollion of the refevence volbage as fTunction of the
notor speed, the control voluage, and the capacitance
valie in € Lorgque equation obbained by Saleh and
chorov[3 ?j The motor parameters are included in the
prowosed torcue equabtion in their relative values which
gimplifies the calculations of the torgue—-speed chara-—

teristics of all vypes of the capaclitor servomctors.

(@]

the Gorque—speed characterisvics of o drag-cup
capzclitor sevvomotor are computed on a digltal computor
Tor different wvalues of the control voltage and different
capacitance values using the proposed tToxgue equation:
Dxmeriments are carried oul on this cupacitor servomotor

rine the variation of the reference voltage in

oY
O
¢l
d.
[l

magritude and phase with the motor speed, the applied
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control wvoltage, and the capacitance value. Torgue-
speed chavacteristics are also deveruined experimentally
for differentc control volbtages by the aid of The torque—
gopoedo-meter measuring instrument. Jor all cases, eX-
periments confirmed the theoritical predicti. 8 o a

large extent.

In chapter Vi a method has be = developed from
the proposed borque eguation to devtermine the gain and
time consterb of the capacitor servomctor. A digital
commubter programme is ?written and cxecuted to determine
Glie effects of the control voltage, as well as, the
eiiects of Yhe cepacitance values on the galn and tine
corgtart, £ new transfer function Lor the capacitor
servonotor 18 a2lso deduced taking into consideration,

the nonlincarlity of the canacltor servomotor.

A digital comruter program 18 written and exec—
uived fon the solutilon of the system of the nonlinear
dilflferential equations describing the electromagnetic
and electromechanical processes in the capacitor ser-
vomotor, using lunge-~Kutite—4 step method and the norme—
lised motor parameters. The language used for the pro-

crumme 1s the FORTRUN lansuage. The transient torque~tine,
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gopesd-tine., ~od toorpze-cpeed curves are wecordel for

diiferent control volbages.

The tronsient speed of the drgg-cup capacitor
servomotor under investigation is recorded experimenta—
11y using a Light beam recording oscillograph (Iumi-

gerint).
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LIST OF SYIEOLS

he goplice voltzss Lo e control wrindins,

the applied

the volvace

after the cocnnected condcnoer in series with the

reference winidng,

Tine ratio ol The «ilectuive number of Lurno of

l__l

The that of tne conftro

rererence
winding,

rotor speed .
moGor synchronous speed ?

whe no load
erfectivse
susrol winding,

tanss of the rofcronce winding ,

N
»
e

cgffective resis

d,

the nubusl reactanto,

the equivalert lcilzupe reacbance of the control
winding,
The eguivalent leskaome weacvonce of reference

winding,

Central Library - Ain Shams University



>

- T e

the ecuwivalent Leclkage veachance ol Los posor

winding
the equivalent reaciance ol bLae ccndelser
ted in serles with The wefercrce winding,

Moment of inexrtla ol rolLating parts,

frictional force mer uniit ansular speed,
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CHAP R T

e

TYTRODUCTI O

PADINLW N

The servomoberd ars naidered of
povtant elermznis of control mystens, They

100 wo main Types: nonelectrle servomosor

gorvomotors. sdoneleltnls 8a0VOLOUOrs, SUC

ard prneumacic movors, ore particularly

wids speed ranges. The electric

The pmosy imne-
are ¢iasgified

3 and cizcuric

h a8 hydraulic
required for very

servonotors are ¢lassi-

Tied into direct current ssrvomouors and altermaving
current servomosors. The direco crnrren ssrvomeiors have
Teen pariicularly used in alr—crals control systen,

wners weilzht and space limitacions rsquire

minimun weignt vo Dower rasio,

noGors having

In modern precise pervoiocianisn=m, G.2. S2Ivo—
mouore have teen replaced Ty the LWo-phass a.C. SEIVom
notors.  The most significant prorpartiss of thess servoes
wotorg compared witll d.c. servonotors are

£ ) Their rzliskility tesed on the atcence of

any sliding convacts.

IT ) The

Py

I11) The ence of commuvator

periodic naintainence ond occuples a large
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of radio interference.

at requires

percentage of



