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Main formulae for Part 2 Electrical principles and technology

A.c. theory D.c. transients
| | i12+i22+i32+~~-+in C—R circuit 7=CR
T= 7o f= T I= . Charging: ve=V (1 —e /CR)
v, = Ve~ (ICR)

2 :_ 7.—(t/CR
For a sine wave: [4y =—1,, or 0.6371, i =Ie~ R
T

Discharging: vc=vg=Ve ¢/CR)

1 . _
==l 0101071, i =1e~CR)
. L—R circuit 7=—
r.m.s maximum R
Form factor= Peak factor=—
average r.m.s Current growth: vy = Ve~ (R/L)
General sinusoidal voltage: v = Vj,, sin(wt = ¢) vr="V (1 —e (RIL))
i=1(1—e (RIL))
Single-phase circuits Current decay: v =vg=Ve (R/L)
1 7= Ie—(Rt/L)
X =2 Xc= . .
L=2nfL ¢ 2xfC Operational amplifiers
Vv
Z= TV (R*+X?) CMRR = 201 differential voltage gain
=20lo
Seri ¥ 1 Sl common mode gain
eries resonance: f. = V. _R
2zvLC Inverter: A=2=-"Y
v Vi R;
L
== V. R
0 74 or Non-inverter: A="2=1+ i
_ Vi R;
umming: =— 442
1% R 2 f,CR R C g 0 f R TR TR
_ fr 1
0= fr—fi or Integrator: Vo = ~CR Vidt
fr R
(a=fn= 0 Differential  If Vi > Vo : V, = (Vi — V») —R—f
1
Parallel resonance (LR—C circuit): IfVv,> Vv
L 1R Vo= (a-V) —2_  145L
fr=g Ic 12 Ry + R3 R
VRC L Three-phase systems
h=— Rro=tx
Star: I.=1, V.=+3V,
2z fr L 1
= 7[1];’ = I—C Delta: V.=V, IL=«/§I,,
i

— __172
P =VIcos$ or P=+/3VpILcos¢ or P=3I3R,

Two-wattmeter method P = P; + P>

_ zP1=P)
ang =3 )

IR S=VI

R
Q =VIsing  power factor = cos¢ = Z
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Transformers Generator: E=V + IR,
VI
Vi N1 Db 2 5 Effici = 100%
Vw1 =V S T=N\VIF 2R+ ;v +C) T
Iy = Ilpsingg  Ic = Ipcosgy Motor: E=V —-1I,R,
: s — & VI—I2R,—I;V —C
E=4MfQMJR%mmm=(—E?—)me6 Eﬂxm%nz( ae )xl%%
Vi\2 El, p®Z,
Equivalent circuit: R, = R1 + R» (Vz) orque o p_ x I,
2
X, =X+ X, (ﬂ) Three-phase induction motors
V2 f ng — Ny
ng=— s§= ( ) x 100
Zo=,/(R2+X2) L s
fr=sf X,=s5X>
I
Efficiency, n=1— ,0& S & E
input power E, N 1 B I’R,

=~
Il
Il

s
Output power = V> I cos ¢ Zr \/ [R3 + (sX2)?] P

Total loss =copper loss 4-iron loss .

Efficiency, n = —

Input power = output power + losses Py

N\ 2 input — stator loss — rotor copper loss
Resistance matching: Ry = (F) Ry — friction and windage loss

2 =
input power
D.c. machines " - m(N2/Ny)? SETR,
2p®dnZ ks & = 27 ng R? + (sX2)?
General e.m.f. E =22 x Dw ‘ 2
SEIR,

(c =2 for wave winding, c =2p for lap winding) x R% + (sX2)2

These formulae are available for download at the website:
www.routledge.com/cw/bird Yepevi©






