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L dotomino tho valuos of tho onedeataro cad
diract azlo oyacamnoug pooeiciedsy & ad & o .
oldn CooC dg porfdmod cn (30 oInc:iloLsag nocalag,

Uginr Glo amporincatally Cotolingd valnog of
xq cad zza9 a tacorallical carzaat Jocao md the theoratleod
50U LY CaRvag aid Hlotbads

o cirpal locag cad o povse aarvos of tho
raluetcaed e a0 clo dotominod omporincatally
@ coomarad vith o therratledl pacal g nealicacd
ave, ma dlgerarsacy fn 1o D roclio Lg copledncd,



If a saliat polo mtor, uithout vinding on the
polasy, 1s brought up nuar symchmnous speedy 1% will loek
into sychronim. Tho motor wlll then continue to run at
1ts synchronous spoed, provided tho load is not more then
only a Lraction of tho full load, ihe roason for this
action 1 that tho nagiotice lines of oreo Mo to armataroe
n..fy tand o bucomo ao gdwort as pogoile, Tma thore ig
a taadaney of tho oty t 1im it30lf in tho ninioum .

raluctanee pooltion vith rogyoet to tho synchronsusly

rowlving f1dld sot up Ao o amaturo carrants. (Figs, 1L
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Fig. 2

- Flge 1 illustragtes tho flux nath as tho ror alips
bae!ma#da and the nognotic linas oro oxpandod,
Fige 2 diwva fluzx paths vith linog Mully contractod.
ad 1t bom a cylindoricnl rotor, thoro could have
‘boedd no naxinum or npinirm rdluctaeo o-zitian for the

mor aad tho motdon at smchmnonr poody ulthclt encl talion,



coutd havo doca fLonoasiblc, Tho rauo 4n tho pdluetcico
ooozg Ao nrodcecd Cio (o tho goldcney 4n poiog o Gag
{10 varliation dn Gho pcdluectcaco of ho e G<p (aa ralaes
baing lagg In ¢ho dlraet oo md moro dn Mo cucdratars
cElce o higaor the 2atlo of ¢hogo raluetoacos o bottor
aro tho pooportlas of thogo motoro An rosoct of ¢ho oV P=
iocd copact Oy cnd Uho pouor LactoPe

A pdlicat polo syacaronouo potor vill corry load ot
amc?szmnoun cpocd ulthout onalaticn, trmourh vith poor
povor Loelor cad offliciceys, In tho can? of canll sychimve
nouo npWrgy wndor dlscasslon, aogo chavactoml~iR oo 2000
not vory ihpoﬁme:.ti: cad o vory nraal qa.vlna in cogt 4ig
offoctod by alininoWdng o fidid vindlngs, mngo ond
bruchog ond €10 nacogolty Lo providing a soparate D, Ca
Capnly end eccniivlos

Gopared ulth on oxclted typo, tho wnconcd $9d gynchroe
moup oot has only about eno quartor of tho ocutzut fHr o
0o dnmiglane, 3083500 v talgy thogo moors oo uged for
it @atlog olye DInconlaog owo ining mochendca of o
gtrolyoopo, delving tho cataet nalior of a Urcadlcal
Wicudidcor or tho rototing pdezor dn o Oocllilography
ol actrlic clacizo mmad tha tachonotor ciocking ot



Gasldor ono Hhaso of o full pltch polyphago
vindlng vith ono dlot/pola/phagd, “ho diroetions of
tio carronts ond £luxos arg divwn {or o particalar
instmt of Wno, ‘

Total n.oefs roguirod to oot up o £inm around’
onao slo%, say clot lo.13./3 I I, uhoro U, @ tho wial
no, 0of ndleorg/dlot ond T 10 tho offoetlve valuo of
tho aurrat/condictor,

0 nyeDe sads fium oround tho dlot 4n 4w
ocrlog potloy cao on €ho 2l cd Gho othue on tho
102G of tho dlote _

Thorafb 0y neefe Tofuirod fHHr o€ Uoll o omd
¢ wpuard Qux Qiroul o 210 gop on (e pigat gldo of
1toniydo VB U X .

' 2

Qnilaorly Sor alot D03y tho N roquirod ™
omai i wverd Sux aspuch tho oly mon on (ho 1086 of
tho dot 20,/2 I [y « Hmo inbotuom gloto 18 2, tho
Dete fo SOP M uza'cgzcwa flux throus tho oir geo L0/B I Iy

Simdlarly Dotuvom dloto 2 gad 9y tho Denefe
for o dwuavrd fuz io VB I U, Wt ceto 40 tho rovorse

alroction,
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Thus tho resultont mym.f, of tho thrie fmdmaial
m.mefg of threo phagesy 15 o rotating men.fey rotating at
gmchronsus mpacd,
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In a gmchronongs nachingy 1L tho amiatars carvraat
I, lazo behind tho indrced wltazo in i amatiro winding
by 909, tho amataro raaciion N cxlo inddos VAL: Uho
£101d axls aad tho two n.nfg aet agelnot cach cthory ao
gowm in £2gs, 4 md B,
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FIELD M. M.F. .

ARMATURE
SURFACE

F16. &5
[

> Ej
(INDUCED VOLTAGE)

Y ARMATURE M.Mm.F.

FIG . 4.
Gaditions ara guito AL¢o me, tham tho amaturo
earent $g 40 ohaco A th tho indaced wltage (£figs. 6 & 7),
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FIG.6. .
Tho axlg of tho amaturo roagction nua.fey in this
casey coincides vith the Indiroolar axloe
Twms ) oetlcl posliion of tho amataro ronection
mae£. wavo wlth rospect to tho €.0dld polos dopands on the
ghaﬁo anglo of tho amaturo curraat uvlth ragport to the

. inMmcod wltago, .
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In a eylindcrical btor neching o alr 2op 40
wmilfem, Ihcrofore (o raluctorco of tho acomotic vlirels
s Indimandont of the gyatla) noolitlon of tho amature
Defle & ThoRoforo in cuch a nachinog, tho indaetlvo offcztn
of balgiced polyphasge amaturo circmts ey Lo accounitod
for by a oymchmasus roactanco, talch 1o indopendant of
povdr foctor, w

In o salict polo nechinoy bouovor, quito o ALfermt
atato of offadrs oxdobos 140 to tho monewndforodty dn tho
odr gopy tho rauctoneg of tho nognotic direuit 419 o
2on wndform and 4¢ 40 tho cpatial pooitiion of tho amaturo
D, £ Unlich dofaminos tho flux denglty curvo Gio
armatiro Nete e

In Flge C 49 Zhown,y a poaltion of tho amaturo
Dema$e Uavo in spaco. Ponm a o D& fron ¢ o 4y tho
rdluctmeo 10 wnfforn ond thorofora the fluxz dangi ty
vavo 1o sinusoidal. From b ¢y tho rolucloneo is
infini to, thoraforo, tho filuz dmalfy 1o Zoro.

g amatiro NeDe Lo Ma lvos a fluz dlatribution
eapve nabeld, I8 4o ACCIall o oo Inlp account tho
-g2faet of sach a flug Agtriutlon carvo dae amathm
carrantgy on tho nain £1ald ayatan, olneo vith varlous
pocitionsg 0f tho armoaturao m.n.s o digpo of tho f10ld




A atrilution carvo wpuld bo Aluforant,

-Jherdoryy o gymcipaeualy witating aatuo
oMo ie Hg 40 romived Lnte G conponmtss Tho pogk
Yulue of ono componant 1o alvays in the dirsct axls of
tho synchioncudly mtating polos @md tho yoak valuo of
tho othor compoumt 45 alvays in tho quadratary axdls

£ tho poloo ag chown 4n 2, O

{l

_
e 3}
=4

Mq

___{'_’!
.
]

|
1

‘, Figio. FIGT,
FIG.9 |

Mo to Mg md gy the fluz dmelty wsvas in tho
diroet (ad quad-ataro axes aro s in fige. X and 1l
Thoge ginpla fluz damolty aurvos et oaslly Lo nedo uso
of t dotamilne tho dndnellvs offastio ol arzatuyro roactlon
fluzas dn $ho dlroet mmd quodratary axls osparataly. In
ocach of ho droet and qaudroaturs axizy tho induetlvo
afloct of amglure regetlon fluz 19 conblaed vith the

1adetivo affoct 0o armiaiure Loasuso L1023
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That 18y crreospnding o Loth droet and quadraturo
o392y Almact dd nadratiaro oXes syichunious Poattaicus ovo
taia Into acepimt £or the Intetlvo drepo in tho tw azoo

T b Lq,Y
soparataly, \ ' -~ 3md
i Y La v,
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Hmo the ofloch ol aalicmi:'mlou czn bo Caban nto
gecotn® DY romlving amaBn? n.n. S o 10 gmatuvo
curait i dnto o coponantgy one in (dno guadeatarg
ith ond tho ofthor dn tinc phago vith tho indacad wliage
B, (FLGe 2D, |

In tho veetor Aazerz 22 o raluctzeo mtor (f1z.13)
vo Impu that tho incucod witeso 1o Zoro, thora doing no
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div)y 210 W looingo flun IZn LS dlreet wlo vivs @
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oa # Iq X4
ab = Iq Xq
pe L9 a voclor plving Ir drop in €0 omature wvindng
ard tioroforeo 1o paraildl W tho carrant vecwr-I.
be can further Do romlved into tuwe componais,
Ld = Iqt'
and do = Igr |
Tmis L1 sl wltage Vy applled to the stator
of tho »alactancs iztor 1o v by
2 oa + 8D + Se
2 €T + 7+ B+ de
horefhray tho complete vootor diagran of the
raluctares ot s 20 dwim in P17, 13, |

14
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“RAL POWER EQUATION OF A HELUCTANCE MOTO

Frow T veelin A‘—&?/v‘*\m

Power u}-{')wt = VI (@ .

Qurﬁvw? “‘\-m}wto.,u.?, Aanek V«AL'C»J.K?

Vieeb = T x, # I“I/A' — 1)

VSarn & = I —— I e
= Ty % I~ )
Bt I, = I S (8-8) —— ()
dand I‘bz T Con (8-8) ——(4)

Vs = T Sun (8-8) X+ [ o085 —— (5
VéunS = T Coo(0-8) Xg = T &l (8-8) ——C8)

FA duun o:;u.ai:-m 5)

Vessd » I x‘L[sq,.e 3§ — LMQS«.J.S] + I).,[cowc.as + L858

t

B VCe St T A G0 snS - TA oo s 5}

= Iswe (X4 o8 + ASLS)

-

v. TSico = VCond + I Xy €90 5008 ~ TA (o208 Caud
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Xyl + A San 8
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We have alroady seen that in the cass of motors
with saliet polos, the curvas of flux density due
armature m.m.f. will be quite dlfforant from thoszo of
amature m.m.f. curves, It 1s so becauge the reluctancso
of the gaps under the poles is much lower than at points
botween thoe polas, We shall novw stady such curves in
dotalls, The flux dansity curve can bo represented in
a ganeralisod form by Fourlar Analysis. )
¥y3 ap Sin X + ag Sln 2x + ag Sn 3x 4 ~emccno-w-
Tho amplitude of tho fundamental component a; i1s glven
by the eq%_at:i.on

o = 2 J?&;LAL
‘T T
(=}

Fige 18 shows the amaturae m.m.f, curve OAK in theo®
drect axls. A fop.16

. %
b - .-

N .

From O to a and o to K, the ralucsiance being infinite,
the flux or flux dengity 1s Zoro.

From a to e, becanse of the constant alr gap
reluctmee, the flux density curve is of the same shaope

as the amature m.,m.f. wave 1,0. sinusoidal,
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From ogiations@)gad GJ)/

tho fundraeninl oompendat of Mo AAux daisity st
suturaiion is zruator then at uan. ovsaturation.
Sworoforo In tho quolraturs oxisy tho flux dodty
ineveasos Lucurso ol scturatiofe.

“horafpray tho malratare nils symehrnods roacto:co,
vhich 1o nrosortlocal o (he flux in the quadrature
azls alm 1neraasgy uvlih gaturation, *

.00 20 W cerratlon Kq lneroasos @ad Xy docroases,
Jron tho powar oqualien of o rdluctaico motor |
P = V¥/2 (1%, « VX9 Gn 25, noglocting the amature
ragl atanca, | | |
(Vg - /%y at satavation docrasses, thorefore tho
Pouor output of Wno ddluctaoneo notoy decraasos ot

© paturation,
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DUTERMINATION OF X

In order to detemaine the performance characteristics
of a Reluctance Motor, it is evident from the general power
equation that we require to detemine the value of Xd and X(
of the machine under test.

To determine X3 the opan and short circult test on
the machine i1s performed, Then from the open and short
circult characteristies (Ref, Graph No.l).

Excl tatlon required to get the rated wltage on open
circuit 8 1,8 amps, .

Excltatlion required to ciroulate the full load currem
through armature winding on short cdreult = 142 amps.

Therefore the short cireult ratio = L8/L2= 3)&‘

Therefore P.U. X4 = :l)short cireuit ratio= 0,66,
This is the P.U. value of X3 at 220 wlts, |

It has been adlready pointed out that Xd decreases

.due to saturation. The higher the wltage across the

terminal s of the synchronous machine, the higher the degrée
of saturation., Therefore Xy decreases as the wltage
increasas,

In order to find out the value of X4 at different
wltagesyapuraly inductive loading test, 1s carried out on
the machine.

The gynchronous machine is run with a separately
exclted D.C, Motor. Both the armature and field of the

D¢C, motor are fed from a constant D.C. wltage source. =

3 \J’
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When the synchronous motor, Fig. 1, has come up to
sychronous speod, the amature of the synchronous
machine is fed from an induetlon Regulabor. If the

STARTER
k b.C.
,:‘DN :g C ,
ATOR : i
®
W e
- 1'7/ o- 1 ??q I
DC @

FiG. 1.

synchronous machine is not running at exact synchronous
spead, vhich cen be observed in thga oscillations of the
measuring instruments on A,C, side, the field of the
gynchronous machine 1s egcited for a fev seconds, so that
tha machine falls into step and,then 1ts flald excltation
1s removed and, they, this field circuit is kept open
i:hmughout the tost,

How the input of the D,C, nachlne 13 so adjusted
vith tho rheostats in its ammature md field circults,
that tho actlve power drawn from the A.C, side is
minimum i.0. the vattmeters on tho A.C, side record
almost Zero power, Undor such condl tions, there is only
reactive lood on the A.C. side. All tho activo powver,
lo sses-etc. arg supnlied by the D,C, lHotor,

*

Different wltages are imprassed on the shator of -
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the synchronous machina, For overy voltage impressaod, tho
vattmoter readings aro adjustod to noearly Zoro valuo cad

the corresponding reactive current drawa 1s noted.

Reactivo currcnt draun from the

Graph No,2 shous the variation of Xq vith voltago, as
obtalned from the above test,

In this test, uith 170 wlts across the amature
tominals, a current of 10.1 amps. (vory noarly the ratod
value of the currcat of tho machine) started flowing in tho
armmatare, Therofore, the tost was not carried out at wltagc
higher than 170 volts. .

But from the open and short ¢irault tosts, the valuo
of Xgq at 220 V, the ratod wltage has already been determinad
Thorofors on Graph 2, the value of Xz at 2 Vis takam fron
the open circuit and short circult pharacteristics, Thus the
graph shows complatdly tho variation of Xg with voltage, righ
upto tho ratod voltage. | “
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DETERMINATION OF X4 AUR X _FROM THE STIP TEST

The synchronous motor is ran with a sagparately
excited D.C, Motor at a spaed slightly less thm the
synchronous specd, The fiald of the synchronous machino
is kept opan ex'ccpt for putting a hlgh resistance vol tmeter
accro ss 1t. To the stator of the synchronous machinoe, 25%
of the rated voltago 19 applied, -

Bafore putting in tho switch on the A, C, sldeg the
sequence of the wltages induced in the stator windings
e to the iaesimd 'magnetim praseat in the poles of the
synchronous machine, 1s checked, ’

Thus, at a roduced voltage appllied to the stator,
an oscillog:qaphic record 1s obtained of the current
variations in the stator and the wltage variations across
its Alsp en osclllographic record of the wltage variatlons,
induced in the fiald of the synchronous machine, are obtained

- i ‘ “‘-"-’/-_
then X4 = pininum carrent |

Ty e
| Minimum current or Maximum vbltage point occurs wvhen
tho woltage induced in the fioeld of the synchronous motor is
Zero, Also maxlmum current or minimum vwoltage point occurs vh
the woltage induced in the field of the synchronous xnottnr}l:W
maximun, | o
Thus from tho slip testie Xg 2 0,63 P.U,

7 xq 2 0,396 P.Ue

ﬁ = 0,63 P,U,
Xq
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Fron tho gmoeral pover cquatlion of a raluctones otor

P - \L: S 28 Cxaﬁ—\(q,)+vf'4—

) % +ArY
if¢ r, tho amature roslstance, ig taken negligibly omoll,

P - ¥ oSloas (X4 %)

ab
‘ L - L
= v Y &8 ( %, %)
ihe;oforo the wattfl component of tho currant
= L il U“"’v" on(_)
y _V .
S RSas whas R L (%~ )

Thorafore tho locus of the current is a circle with radius
2 % (lv/xd@ V/X3 ) ond the wattful component of the currant
corresponding to any eurrent such os OP is given by PH
wvhich 1s = {,{_(V/Xq' - V/Xd)_ gin 25, Ref. Graph Wo,. S.
Text stage is to determine thle current locus for
a dofinito wltago across the stalor torminals.
Tho valuo of toltago chosenin this case is 120 V,
Lator on, tho theoretical currant locus at thig particular
voltago 1s comparcd vith the oxperimental curren® locug
obtalned at the gamc wltasge.
From Graph No.Z2, Xg at 120 V = 0,83 P.U,
rated current of tho gynchronous motor = 10,5 amps,
rotod wltago of the synchronous motor = 220 volts,

Therefore Xg in olms per rhaso ﬁw—z\,%i (;682 = 10
L]

Xq 20,63 x 10 = 6,3 olns poer phaso,
Assuning the ratio ¥y/Xgq, dotemined by the slip® ¢

tost, to hava apnroximatoly the szae valus at 120 yolts,

Taoreforo, 1f tho amature resistenco is negloctad
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the theoretical current locus of a reluctance motor at 120V

(1ino wltage) or V (Piiase wvalue) is a circle with

3
radius = L {ll———o/ﬁ — 1wesh

L \20 /i3 120 /3
= 3 { 63

to

= 2.08

' This iocus 1s shown as curve D in Graph No, 4,

The thooretlcal currant locus dlagram 1s_nxodiﬁed
when the amature rosistence also 1s considered. Amature
resisiance of the machine undor tost, as dotermined by
Kelvin's Ibuble Bridge = 0,356 ohms per phasa at °C and

the modifiad expression for the wattful current )
Vs, Su 28 (¥a— %q) + VA

X Ya, + R
For different values of § and
r = 0,35 ohms per phase,
X3 ® 10 olns per phase,
Xy ¥ 643 ohms por phase,
V = 120/3 wlts per phasge,
12 = nopligiblo

tho modi fled expression for the wattful currat
= LS 28 (XA Xg) | VA

X Xq, Xk Xq,
Kok Xj/ :T-g Jlox 63

Therefore ordinate of cvary polnt on cum}ro"D 1s increas.d
by an amount = 1043 x 0.356/ 0,63, |

By adding these ordinatos to all tho points on curve D,
tho curve C on graph No,.4 is obtained‘






SYN MACHINE

The synchronous machine is coupled to a D, C, naching
and the D,C, machine is loaded as showm, The resistanco
load connacted across the amature terminals on D,C, side
1s fixed and the excltation of the D,C, machine 1s varied,

The gsynchronovg motor 1s run from the A,C, side by
keoping 1ts field open, ALl the sgwitches on D,C. slde are
al so kaﬁsopéi. |

The machine starts as an induction motor due to the
dampor windings in tho field poles and runs as a roluctanco
motor, In case, somo difficulty is oxporienced to hring
the machino into synchmonisi, 4t 1s given tho small oxed tatd
for a feu scconds but ramoved as soon as tho motor falls int
step. e

How tho load switch 1 and fiald switch 2 on.the D, C,
side are closed., Gredually the D,C, fidld exditati;n is
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inc¢reasod thoreby incroaging tho wltage geaerated at iho'
DsCs end. Groater wlta'o acrogs tho amature on % C, gldo
circulates groater curraat throughr tho {ixed roslstones
load across 1t, vhich in turn dcamnds a groator loed fron
the A,C. aad, y

lfat&netgr's and gamoter roadings aro notod, for
affereat D,C, oxclitations md tho folloving romults aro
obtalned, vhich shou the valuos of currentsg at difffgrcnt
power factors, | |

The wltage at A.C. end 135 kopt constant at 120V,

Ammetar ' | R 3 ;
g?g.dir;fd%n : Ups10 ' UY3x 20 :(A;¢=J3 %; ¢ :
t J ! 1

72 ' e ' 52 ' 3am ¢ 7P '
7.6 ' -135 ! & ¢ 2,84 o700 Bt !
8 Peom ) 62 0 2.42 ' 67 0!

8.6 : -9 : 67 : 2, 27 : 66° 18! :
9,7 ¢ =9 ‘7 : 2,2 ; 65° 35t '
20 P -0, ' ! 2 ' 66° 18t !

With the abovo readings, m oxporimental currant
locug of the reluctanco motor is obtalned. Ref, curvo A
on Graph Mo, <s

In ordar v get a point on this curve at a still
lovor pover factor, which could not be obtalned vwlth tho
adve setting, wo procood ag follovs,

Tho A,C, maching is run from a scparataly exdte,d‘

D,C, rotor 4 brought noarly to synchronous spo:d. Tho

L]
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synchronous machine flald is kept open and the wltage
1s gradually ralsod on tho A.C, .gide upto 120 wilts
and tho D, C. machino input 1s =0 adjusted that tho
vattpeters lndlcate the minimum pover draw from the
A.C. dide, ‘
Undor theseo oonditlons, a reading recorded

showad amature currant = 7 zups, | C o
Reading on one vatimoter = «330' watts = Vq,
Reading on the othor wattmeter = 350 watts a o,

g = BT 5 Y -

po= 8 |
This point corresponds to the point *e'! cn curve A
on Graph ‘No.%

'SH11 anothor point 'b' on this curve 1s obtained

by running the A.C, machine light at 120 V. The fiald
of the machine is kept open 1.6, 1t runs as a reluctence
rﬁobor witluou§ any load on 1it, The input under these
conditlons 1s only to meet the iwn, friction and amatura
copper losses. Tho current end pover drawn, as observed
are as followss | |
u;'ernamre current = 7,1 omps. ‘ .,
Wy 3 =250 vatts
Hy = 4D vatts, , /

° /
-l 3 W-Wa g4
- Ann =
¢ = W, + Wy

Thus the curve A, vhich is 'mn oxporimetal input .

current locus, i1s detormined.



Had there bec no Intermal losses such as coppory
fricelon and; iron lossos, in the synchronous maching,
tho wrrmthlgcus would have boan different, Wo procecd
to dotormine this current locus, when all the lossos in
tho machine are z:;bsmff. To d@ this, wo must estim;%e
tho cmount of oach one of thase losses.

First of all iron and frictlon lsssos are
detormined, For this purppse the synchronous machine -
is ran vithout any load on it; as a roluctence motor
at 120 wilts, The mtor, as pointed out sarlier
starts as an in@(xct&on motor due to dampors, ad thea
pulls intw synchronisn cue to sa:giency in the poles,
© far tho field of tho machine was kept oped but 1t
15 nov excited. Thcn tho excitation is adjusted until
the ammeter shous ‘the mininum current drawn from the
mains, Ynhatover the wa"‘c'tznat_erb roadings, nov, will beo
coproximataly a measuro of iron and frictlon losses.

Iron and friction losses measured in this way, in
this caso = 130 watts,

- The copper losses can aaslly be lnown for different.
values of the current drawn, Tho table belov glx‘res a
complate information to got a currcat locus without
various lossos, Uo Imou that amaturo roslstaice Ry

3 0,356 ohms per phase cad Iron plus folctlon logsses” - »

= 120 watts.
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Ammature *cu Lossos ' cu Losses " ' ’
carrent I caps, 3:11:’.'%% ' plus Iron & ' ggggglu{, COPrec-
' watts ? friction loss- sponding to ¢

! ' @3 watts ! tho lossos in®

(] f « enpss Watts !

¢ ' JIxire ¢

Y1 ' sa ' 184 ' o882
702 ' 56,5 ° 1856 ° 0,882 '

7.6 ' 6.8 ' 1.8 . ' 0,922 '

8 ' 63,4 ' 184 . ' 0,95 !

8,6 ' 79,2 ' 29,2 ' L0 '

9.7 ' 90,5 ' 2®.5 ' 1,08 '

10 ' 06,8 ' 23,8 I V7 WA

The wattful compoxients of thé currents supplying the
losses, tabulatod, in the last column above are subtracted
from cqrres;mnding points on carvo A to get the curve B
vhich is the current locus of the relucience motor without
cu, friction and Iron Losses, as determinod exporimentally
Rof, Graph lo.4,
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RELUCTANCE HOTORS

Curves A'y, B'y, C' and D' on Graph o, 5 are the
Povwer curves of the reluctance motor under test., Those
are derived from the curves Ay By, C& D of Graph No.4.

d Qurves A' and D' are plotted by noting the

wattful curront corresponding to an Mstarxtaneou.s value
of 25, which is found for any point on curves A or D,
by joining that point with the centro 0', 2¢ is tha
an angle vhich the line joining that point with 0°
makes with 00', .

Carvo C' is obtalned by adding to curvs D' a
constant ordinate o (Rof, Page32)

. L X, . -

Carve B' is obtained by subtracting from A’',

the ordinates corresponding to iron, friction and

ol losses,



The d serepaney in the ezperimantal
md theoratical results 1s firstly
1o tv tho offects of resldual nage
notim, gocondly due to the use of
ordinary and not the procigion type
meaguring instrunamts end lastly
tho aapply net wrk was not stable
end the mean volues of tho instrie
nent roadings vero tatdi,

39



f‘te nanafactuaring of rdiuct-aico motors em

bofaslly md sconomicnlly intioducod in  small
scale indistrios mopufocturing snall Lndacticn
motors. In tho smuirral enge rotor of a mall
in@etion motory salient polos aro craated by
raoving cono iron £rom domotrienily ov oaite
dAdoo of tho rotor, ™o rotor 4z it3 noy oo
em bo employed In caall rdluetunco motors, .
uhich con be vory usofilly sut in sarvico,vicro
il pouer outnut and mnstciat maad g
dmicndod,
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