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ELECTRICITYs
Basic Theory Part3

ONCE AGAIN, The \7ord invites you to travel into the dark realm

of subjects that are sometimes misunderstood by home inspectors.

The Word hopes you will find this trip informative and maybe a

little entertaining.
This month we continue our discussion about electricity. The \7ord

finds this subject interesting because the good inspector ofelectrical
systems knows what is deficient, but the better inspector knows why
it is deficient. Inspectors who understand why something is deficient
make better calls and can better explain those calls to their clients.

Electricity Law and Order - A Review
Previously we learned about the Laws from Mr. Ohm and Mr. Watt
as shown in Illustration l. These laws describe how the basic charac-

teristics of electricity in a homet electrical system (voltage, current

and resistance) interact to perform work (poweg). Voltage is like
water pressure. Current is like water flow rate. Resistance inhibits
electricity's fow Power is a measure ofwork performed. Change one

characteristic and you change all the others. Note to the engineers:

these descriptions of work and power aren't completely technically
correct. They're close enough for our purposes.

A Crown Joule
Theret another law thatt perhaps more interesting than Ohmt and
tVattt Laws and thatt Joulet Law. Joulet Law expresses how heat

develops in an electrical circuit. Heat is the enemy ofelectrical circuits.
Heat breaks down insulation and sometimes the wires themselves.
\When insulation and wires fail, short circuits, ground faults, and fires

are usually not far behind. Many of the deficiencies we call (over fusing,

for example) have some of their basis in Joule's Law. Joulet Law is:

Heat = Current2 x Resistance x Tlme

Joule's Law has some interesting features; the first being that volt-
age is not a factor in generating heat in an electrical circuit. A I Yz

volt battery, under the right conditions, could generate enough cur-
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rent to start a fire. Ever see melted insulation on a neutral wire? The

neutral wire is a current-carrying wire with no voltage (if everything
is working as it should). Joulet Law explains why heat is generated

when no voltage is present.

Another interesting feature is that heat increases exponentially as

current increases. Two amps generates four times more heat than one

amp (22 = 4), three amps generates nine times more heat than one

amp (32 = 9) and so on. Joule's Law helps explain why over fusing
can be so dangerous.

Resistance is an important factor in generating heat in an electrical
circuit. Aluminum wire has a higher resistance than copper wire so

more heat is generated in aluminum wire at a given current. Heat, as

described byJoulek Law helps explain why aluminum wire must be
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