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Q- What ismeant by theterm Power Factor ?

Easy Stuff First

The power (PF) factor of an ac system isa number between 0 and 1.

Thisnumber isoften expressed as a percentagei.e. A number between 0 and 100%

Power factor isonly used when discussing ac systems. Never in pure dc systems

From a practical point of view we alwayswant to see a power factor closeto 1 (or 100%). Thisisasgood asit gets!
Circuitsthat contain only resistive components have a power factor of 1.

Circuitsthat contain inductive or capacitive components have a power factor lessthan 1.

A low PF iscaused by an electrical system having more of an inductive load than a capacitive load. Inductive loadslead to a
lower PF and capacitive loads will improve, or lift, the PF in an inductive system closer to 1

For Example:
In electric lighting cir cuits, normal power factor ballaststypically have a PF of 0.4t0 0.6

In electric lighting cir cuits, high power factor ballasts can have a PF greater than 0.9
An incandescent bulb would have a PF closeto 1

Older motor s and inexpensive new motor s can have a PF of approx. 0.75

Premium high efficiency motor s have a PF approx 0.86
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Not So Easy Stuff

The power factor of an ac sinewave electric power system isdefined as theratio of thereal power to the apparent power.
&).

Power factor = Real Power (watts) ... Real power is measured in watts and apparent power is measured in volt-
Apparent Power (VA) amps.
POWER Apparent power isthe numerical product of volts and amps.
TRIANGLE Power factor written on a nameplate is often abbreviated as* cos ¢’
o i If welook at the power triangleto the left and apply trigonometry toit, then we can see that.......
Supplied Ener
W-:p I(U'Arg' The cosine of the PF Angle, which = cos ¢ = Adjacent /Hypotenuse = Energy Used in kW / Energy
T Supplied in KVA. From thistriangle we should be able to seethat if the PF angleincreasesi.e. the
o power factor getsworse, and if we still have the same Ener gy Used, then the Wasted Ener gy hasto
y increasein order to complete the power triangle. We can call it Wasted Ener gy because it does not
Energy Used perform any useful work.
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Follow the M oney

The power company supplies power from their generators, transfor mersand power lines. We can see from the drawing
above that if the PF angleissteeper (wor se) and we have the same Energy Used then the Ener gy Supplied and the Wasted
Energy will haveto belarger. If the PF angle wer e reduced (improved) and the Ener gy Used the same, the Wasted Ener gy
would be reduced and the Ener gy Supplied would be reduced so the Power Company would have to supply lesskVA to sat-
isfy their customer load. So more economical.

From the diagram we can also seethat for acertain ‘Energy Used’ the Energy Supplied would be at its minimm if the PF
angleiszero (thecosine of zerodegrees=1)

It isin the best interest of the Power Company and their customersthat the PF of the connected load be as close to unity as
practically possible. It saves $$$$$$$ all ar ound.
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