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Formulae for electrical power technology

Three-phase systems

Star I = I, Vi =+/3V,

Delta Vi =V, IL=+31,
P=+3VLILcos¢p or P=3IR,
Two-wattmeter method:

(P1— P)
P=P +P, tangp=+3—"
P ¢ (P1+ P2)

Transformers

Vi Ny I 2 2
Vo N» I, ° v +10)

Iy = Ipsingg 1. = lpcosgy
E=444 fO,N

E, — E;
2

Regulation = ( ) x 100%

Vi 2
Equivalent circuit: Re = R1 + R» (71)
2

1% 2
Xe=X|+X> (7;) Z. =/ (RZ+ X2)

. losses
Efficiency, =1 — —
1mnput power

Output power = V> 1> cos¢n
Total loss = copper loss + iron loss

Input power = output power + losses

2
N
Resistance matching: Ry = (Vl) Ry
2

D.c. machines

2pdnZ
c

Generated e.m.f. E = x Dw

(c =2 for wave winding, ¢ = 2p for lap winding)
Generator: £E =V + I, R,

VI
VI+ 2R, + ItV +C

Efficiency, 7 = ( ) x 100%

Motor: E=V — IR,

VI —I?R,— IV —C
Efficiency, 7= R x 100%
VI
El DZI
Torque = 22 L x I, ®
27 n e
Three-phase induction motors
ns = i s = (ns—nr) x 100
p ng
fi=sf Xe=s5X»
N>
— | E
=L S(Nl) : 7Ry
r=— = S =
Zr IR + (s X2)?] E
Efficiency,
input — stator loss — rotor copper loss —
Ph friction & windage loss
1 input power
Torque,
Ny 2
e\ = 2 2
T N sETR sETRy
= (66
21 ng R3+(sX2)2) R} +(sX2)?

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





