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UNIT!3  SINGLE PHASE AC CIRCUIT

A R-L-C SERIES CIRCVIT

L C
— Vg —t— Vie—K— Ve

h

it N

* \9= YpSinwt
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Cos;/) —
| 2
POWER:  Avenge power P=Vicosg = IR ®

o POWER IN AC CIRCUIT

1. Appavend- Powel: g RMs VoHoge AR RMs cwwent 5T
ELG ErErTd ) $2Y wakiless a7 tdeal Power ¥ SaTe |

(8) = VI = Tz Vol Awpere
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2TTXG OXI50A 15 ¢

91.22JL

i\

Dimpedance of civeudl = \[ R + (XL - %)%

\ (10)24 (314 ¢ = 21.22)>

l = 4.2 L
m cuwend 1. = 200 _ 44
i - Z 14.28
! ; - R = _{.E. = 0.9 Lo
% @‘ PO[OET.’#lC’PDT: CDsnjé - == 4. 28 & .
L\LmPEdGﬂCe of cal o o \‘ RZ 4 X%
=\ Uo)*+ (31-416)=
= A272.369JL
Voli- acyese cal Y = T.Z; = l4X%x32.963
= 46] 53V
(5) veltege acvose capacjor Vp = T.Xc
= |4 A2l.22 .
"';j = 234uDPV

Que@® A vesistance of 200 and indudance 0.24 and capaciiance |60l
' ore connected in Sexes ACross 220V, s6Hz Maoins. Determine
e ollowing |

© imfedance @ carent@) yolt acvore R, Lond ¢ &) powe in watts @)

Poo®r pactor.
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Que: Two eojls axe connecled tnh Sevjes 'hnumc'} vegistance and
induchve ~reaclance s and ¢ ohm, 8 and F ohm espectively. An AC.
Voltaje of 200v, GoHz is applied across-the combinaon . Caledlety
() cuvrent, power factor 2 Power absevbed. i) volt-dvop in each
Cuil Ciii) PF 2 pPower absorbed in each call.
scltdion’ g ¢S 1 32 3A
_;’WV\__mW!_;-MI—'EGM———
S Y, H Nz
. 220V,501Z
@
given dafa R, =SJ
XLy = 6L
Ra = 3L
ALz * EEL
y = 200V
. . " IR
lmpedance of givst cal Zy= V(R)*+(Xu)
® =\ (8) 2+ (e)*
= 7.8l :

“mpedance o Second cal z, = \RE 4 (X)) >
=V @+ (=
:-"Q’- q.¢o6IL

—  Reackance Xz Xup#Xi,= 644 = 184

Tolal tmpedance Z = \[RZ 4 x&
\@T et = (5,264
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Power. abserbed in Civtwil, P=Vicosp

i1

260X 13,1 X 0,624

1378 W]
iy Veltage dvop acvossfivst. cal v, = 1.2,

i

- 13!' X?lf\l: IOQ'3V
Vollage dwop acvese T cal Vo = T.Z2

= 8.1 X616 = NATV
(i) Powel absorbed of I ea|, cospz L= 2

-
- — —_—

.64 Laggl
. T8l biea nj:]h"}
PowE‘L absm'hvecl E.n js" Ctﬁl ?I‘.-.VlICnSs‘ﬁ;

i

102:3 K 13| X 0.64

= 258 W
] - 8
Potoer factor of ™ cal| Cotd, = Ra

—
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0.894 \93iny -
Powel absotbed M an\ ca|, Po= VaTCoOSKs

= 99,97 X 13.1 X0.89%
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120 eleckical dyle B displaced Y |

l

¥

XL STAR COMNECTION : —
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() Line wolt: 5 Phase Voltege

¢b) Line cuyrent s $hase curpend-

© Tota| 8¢ Power
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WS phase 3 (winding) I dwrer #5 phate volloge 38 ¥ any
Line conductoy 3" acvess vetlage 47 Line voltage (Vw6 2|
Now Enp = Eny = Eyp= Epn ( Phose volloge)
Loop NRYM FT “E:w. "-'ER~]r o E-m; =0
Epy = Erl‘{— Eng (veder diffrenc)

€y = By 7 B b Lo

EL =\ Eth t Ehh o+ 2EpEphX 0.8

=\ 3 E.?f.n,,\

J £, = J3Epm

SNTR - ine Velto,
whee Epp= Bynt Epps £ (Lime veltege)

orqs stav connechion
ATST BT = JT X 5 e

@ ‘Rdﬂhm .b,w Te3Tph: - ' ) i
i o e & 5 phaie winding ] Lime conducter T Some

curent Plow ZET GG oug 3 sede ¥ gy ¥

T Tp= Tup

Ty = Iy

I - Ins
Ine:z Inys Imgs (Phase ctwread) Ipk
and Tpz Ty= Tp: (Xine currend ) T

s ‘\721—{ ﬁar‘ﬂ'] LTL) L"|ﬁﬂ currend: = P‘hm‘! Q[lﬁtﬂf"(i ph)
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® Power i
Power = 3V cos & (e Uy Voib- & cuerend » fhaie VoM 2 phase e ©)

Line Power () = 3VpTpcosg
(B) = 2 Since Vphe Vb qop Tphs T
V3

(R) = 3x W yxI cosf
T

ﬁ_ = _]_3 ULIL QDS;ﬂ

XX DELTA CONNECTION : - "
Tn 3¢ balanced delta conmected system, $ind velabon bedween
(O \Juand Vph &) T and Tpn @ Tetal 3¢ Powtt

al
L T o
E31 EI:L Eqy
)}\ tap
L (TTTTN_ X
Ts  Eog e

ay

Evs
¥

bR

@ Relakion bw Vph and Vy
Rusr<ue: & & Tamind 152 % acvoss & voltoge uT ap
Epy ¥ STy T & paallel - fekr same ST l

o: E,z = R'}'
ST 1% -
-R- EQ3 = !:Yﬂ
aur Ea'l = EQR
LTE‘T‘-TT EI1:

ey Egax Eall = EPh:‘ LP}\QJQ 'Uﬁl’l‘.&af)
T E:R‘T = E-.”:_n': EBR: EL = (Line Voltay ¢)

Henee in delta aonnecijoy
Ven= W oR Eppz E"_[
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NMDC

@ Relation blw  TIpy and Ty

Ry phaser cHogyam

T = Tsa? Tags Tpne (Phuse clomend )
JuncHon J F kel &TF W
f'3.] = Tpt T
of Tp = il - ?[12 (Vector Cl:‘*fwnmj . (D

SArcare Junction 2T ' .
T\j. = im— La2g

qOT  JuncHm 3T
e Tog ™

e

I3

Ip= \rT.aly F Ry 2 Iy Tpces &

Ty = V '_[ilah + T.:iah T 21ph. Iph CoS6o" (' Tp=T= :
Qine curent
L. =\ 31'2‘3&
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Sinu el s Tye To-Fag o TozRIpw
Tp = Iaa” Ly or Tu= 3 Ipw
ot delta connechon T
Line curcrent = J3X Phase cuwent

Powers - .
& Ly sysiem T power = VI Cosg
GETUY Vs e of 1 H te. Vph
je. Tpw

T: )@ cumend

AT ag syslem S B
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3 wnechion —& Y&
ald: A cormnech

o F
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P - Vvl cot f
RS

P EVLILCDSﬁ

| Three 00 vesistors e Connecled {l‘rﬂ In ska. and -then
in delta across 4isV, 3¢ supply. Calculode the Line 2 phase
cuwent 1 each and also powet daken ofvom  sousce.
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NMDC DAV POLYTECHNIC DANTEWADA

Educalion Cily, Jawanga-Geedam

| Gy Resistor slax 'y oy CHR

4
Phase voll Uph? \% -—’%5 = 9%9.¢V
J% NE)
phase ctwett rpy s o Vb L 418 o o.3a64
Zph Iy

Line cuwent I, = Tpp = 2.396 A

2
Power dhawn, pP= 2 Tph Rk

3;.;(2-334:)3!!?:0

n

= |H22\
. ‘ e I
@ «To Resister A ST & E > 7— AT
VPH'-‘ Lz 4isV Vi=lisV {00 loodk .
i v,

Tph = l".fi‘_-fi}f = '40SA Y J lonSe

Zph 0D o— ANAA,

B

IL = -]_é-ka o=

= Bxble = F.18%4

2
Power dwuwn P= 3Tph: Rl

i

ax(4.18)" A1 09

I

5] C6 W
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Que: Three cols each haiing vesistance of lod and indudance
0f 0.021 are conmeced in glan QACTOEL 440V, SOMZ, agf supfly
Calculode Line cuwent and -lota| potort comsumed -
soltui oy -

@&
Tnductive Reactance Xez 24L
@ = IAXsox0.02
' - @,2930L
Tnpedence por phaie  zphs iy (Gt & == VERE
= -3l
P]’\QSE Uﬁltﬁa& = \IPH - ‘}LL_... - 4“!0 - Qggpogv.
33 J3
phase cuzrenf- Ten =Vph | 25403 o) gy
= 18]
Pk @

dine clvrenf To = Iph = 2l5|A

—

® powe. Jactor. Cosge Reh - 10 = 0.84¢q Lg_d_'
Zph (1.8l

“Tota] poatr

J3 V. Ty Cos
JE X440 21-51% 0.8467

1t

11

13880 W
- 13.98 kK|

t!
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NMDC DAV POLYTECHNIC DANTEWADA

Education City, Jawanga-Geedam

Que:

solution

Three equal impedance eachh havi

3% 440V eyslem. Rind:-
ca) phase cuwent (b)) Line currend

c) stas, conneclion
Yph= 3.7: - 5\:1‘1_._30. - 954V
N
= |ofL
w g = FZ—% = _2_%"_—_25.4&
tz) Tph = I =25.4A
@) Powel Joctoy cosg = _f;:_ e % b Lﬁagm&
c4) power = T3 VLT, cos ¥
= [EX440X25.4 %08
= |5.49% kW
¢g) Delta ConnecHon! -
Vph= VL= 440V
Zph = (oJL
Iph = ELL 4 440 = 44 A
Zph (0 :
To =J3Iph = J3X44 = 76214
aosg = #/z = 0.2legs.

@ vesistance of B and indudi-
-ve veactance of 62 are cennected in Ca) stan (b) delta acoss

(0 Tolal power Consumed

Powel = JAWLILCOSH = 3 X 440X96.21X 032 46.464ky |
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i Sulldion| - EPh - w+lE

JTort (o Z_dad (¢/9)

$)

@ | A balanced star-connected Jood of (o+]6)n per phase is
connecied to a ag . 230V supply. Find Une curenf, Powet
and powen faciey.

i

= 10[36.87
|
Vph = Mo = 230 - 132,39V
J3 g3
D Th S Pple's ﬂ?h - 122.93 - ‘3‘143&‘3;.3?} -
'.i’PL. fo L3¢6.81

@ Power «Efado*r, cosg = CoS 36.8%
= 0.%La.& o B

@ Pototy = .J_S Vi I Cos ¢

= J3 x 230 [3.2%8 X0:b

= 4232 W —_— A

]
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NMDC DAV POLYTECHNIC DANTEWADA

Education City, Jawanga-Geedam

XY POWER MEASURMENT TN 8¢ C{RCUITS
Ac. ClvCwt 3 Wedimelew 3 TRT PoloeL BT reasuimend- T51) WTTET & |
Wathmeter ©F 3T device ¥ (S &F coi| emT ™ (=37
currend el STT Potential ol FET ¥ cwwmend cal T
low ~resistance wET ¥ ZI- I RS sedjes T aerie | TUT
Potenhol om) (=T Hish vesistance oar & S @S F across
e 2

BLONDEL'S THEOREM: -
glondels T SFFETT (&) K wive i powen su??\a‘@‘ﬁﬂ-% a,

' X L CAT
STET Tolal  [alimeber < STAMIEAT Tolal wive 3 4 T T SRER
enfl- T &1 ballomeed = o7 unbalanced .

NO of woctimelen cequived = (K-1)
——— = (N""’d wive —4 )

y)

— TSI
=y = -y

QLA B4, L wive syskem 3T (4-1) a5 Watimeten - armasamey
t:l'-‘?\ ahT 3¢, Jwie system 7 (3-1) C—HIIQFT 2 Wettmeten I
SR THA] EFT |

2 TWO WATTMETER METHOD FOR POWER MEASURMENT :
Wi

DEPARTMENT OF ELECTRICAL ENGINEERING
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P congider Stav comnechon: -

fa % ARNY  Tloo  toatimete weMod -6 star conmedi o @IST
INT & |

Tnglantaneous cuwent dhyaigh cuwrent el of Wy = IR
1A, ¥ cuwenk el I Instanteneats cument

= Ip
i 3 Potential carl ¥ Instanteneaus voltage = Epn~Emgn
SU W, instantenesus powel = Ip\(ERN—' EBH)
W2 & cuneat cal 3 instandenesus euwent = Iy i
e 3 Pokential el 3 Instantenesus Veltage = EynEmn

A s 37 Instatenesus power = Ty (Eyn-—F BN )

®

Dah l"“\ + H'.‘. = JZP\LE'RHH EBH) .1.. I'T LE"'N" Eﬂﬂ)
= Tp-Ern ~ Ipen t+ Iy “Eyn— Ty-Eey
- IR- E‘P-H + 'l\f'E"]’H - E'SH LI'P‘J‘. _1.__\‘)
& (et 1y tIp= 0)
= Tpbri T Iy Eyn ~ oo (~Ip) %0
= Toka] power absorbed by three lea g
MI‘\' \do = P

22 TiWo WWATT METER METHID [ BALANCED LoAD)

blatmero. Reading W= Y T ces (30 —£)
\Wattmeter Readiny Wa = ViTucos (3ot¢)

ST Wattmetes veading I WsT oy

Wit Wa = VT Cos(3o-g) + ViTucos(3o+g)

i VLT-L[ Cos(30-¢) + Cm(ab-fp-’)J
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NMDC DAV POLYTECHNIC DANTEWADA

Education City, Jawanga-Geedam
NMDC

W W = VT [ cossvcosy ~ smavaing + Cosapcosy — sin3osing]
T WL L 0. Cos8oCos g |
< Vet (27508 cosy)
WitwW. = J3 VL Lo cos of o
WtWe = P (Clobal power abssevbey “Jj 3o Lellanced Lm.ﬂU
aar
W~ = ViTo(cos Bo%g) - VIcos(301p)

T VLTL[ CDSC_?\D-ﬁ) = COS(E:D'{‘,P‘)J

- v 1:[ s30cosy + Sinaosing — (ossosP —
b RR S gl sinaosing)

y

Vi B Esiﬁ] 305]Y) ﬁj

VLILL"'X-:!,: sing j

"l‘ll" HL & VLIL S'I'ﬂ,(a’ G @
Gtﬁu@%lﬂmﬁ~@:%rir&m-r?ﬁrw |
W= W VLD sin o
W+ W J3 V Tcosgf

\IE N’I‘lﬂi:}_) _;-tqnﬁf

N+ Wa

- W # W2
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A balanted 24 skavr connecled load dyaws PoweL <from
@ &40V supply. The too wetimeter commected indicate

Wi= 4 2kw and W= 0.8 kW. caleulaty powes., Pof 2
cyrrent  dvown from  Cirvewit -

Euhu—inn: HI - 4.2 R\
IIklz_ = D‘l% k\l('\]

n

“ Tobe| Power Pz W4 N,

4221 0.8

1

= 5.0 kW
MNoW = Wy = W \
SO I ( l»‘ll*’r"e\la_) : 5
[ = 3 [42-0.8 )
4.2+ 0.0
ong = iy
¢ = tam (1.13)
= 49.47"

@'Pome-.. aﬁqcr}w cosof= Cos (43.49) = 0.6472
Mo P = J3 V ILCosgd @

5X1060 = I3 X440% I A D-6472

I, = (0-1833 A

Que: | Two wattmeley ate Used 4o measwe the powerin 3- phage,
belanced system. [Whot 1s Power gactoriwohey) bot), +the

‘me}m Tead equal (2) boththe mete, Tead equal but one

S negeive @ one weads fgjce the othe,.
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Soltdion

MR
NMDC DAV POLYTECHNIC DANTEWADA

Education City, Jawanga-Geedam

[ case Lt bheny bolk melen. vead eateal , Lo 1Al 2\l

flong = Vi %TL‘];E_)
= Ja [ M- ‘v!l)
AW
Jang = 0O
B = '1‘11:}|(0J =0

Power foactey = cosg = coto= L — aAny

Case I !

Case [T

oS @Yy veading AuEy W g w3 ~ve ¥ o
|ﬁ|| = = \Wa

J‘é "'H:. '—'b"#.
=l N2

Jemg =

Jomg -

e

-
—

g 1oy} o0

3o’

Powe -E{'ﬂ,t-}mr = Cosp = Cus9py = o o A, ¢
ol UB My BT veading 6 2 double B
W = 2Wa

dong = J3 ( M

2z t lﬂh)
5 JAR e
3

tang gz 4an( V) = a0

-~
-

Pow e ,{:ao-’rw Costh = Cog 30~ 0.R66 ~— Are.
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