Weird & Wireless: How did we end up with a
Kilowatt-hour?

Welcome again to the wonderful but sometimes weird warld of wireless comimns,
weritten by Jdoel Young, CTO of Digl fnternational

Howw did wee ever end up with something called a kilowatt-hour? The kilowatt-hour

has always been, at least for me, one of the more puzzling of all the units of energy,

| knowe, for many of us we are continually embroiled in the metric ws, impedal svstem
debate, thiz iz a debate that | understand - miles ws. kilometres for example, both
seem reasonably arbitrary for me.

However, the kilowatt-hour iz an abomination, created by zomeone who forgot what
thew learned in phwsics, Ever since we changed our first light bulb, we have been
familiar with the almighty watt, We might not have completely understood the
nuances of the watt, but it didn't take us long to figure out that light bulbs with
more watts, are brighter and hotter. The bill pavers in our houze were noticeablby
irdtated when we left the lights with big watt numbers turned on.

Returning to our elementary physics clazs, we of course remember that in electrical
terms a watt is equal to potential (measured in waolts) ¥ current (measured in
amperes). &nd of courze, current iz really the amount of charge that moves each
zecond,

Hence, one ampere equals the movement of one coulomb (unit of charge) per
second., 50, awatt iz really equal to 1 wolt-coulomb per second. Most of us familiar
with units of energy will no doubt remember that 1 wolt-coulomb i= the same as 1
joule - the metrc unit of energy, Still with me?

Wrell, for those of wou that | lost, let's return to the notion of power - not power in
the purely electrical zenze, but power or the sake of getting work done, Power iz
the application of energy per unit of time - most notably the zecond. Mote that wou
really can't g2et any work done with power itzelf unless vou apply power owver a
length of time. In the old imperal system of measurement that most of uz are familiar
with is the horsepower,

l[ramically enough, the horsepower az a unit of power waz invented by Scottizh
inventor James Watt when he waz looking for a way to describe the power in his
steam engines, the name sake of the metric equivalent: 1 hp = 745,56 watts, 5o,
wehen vou apply power for a perdod of time, vou uze energy, It doesn't actually
matter whether vour power comes from steam, gazolineg ar electricity, In arder to
get amy work done (energy), vou need to apply power for some time.



S0, if | uze power over a period of time, | consume energy. Remember that energy i=
measured in joules - which is the uze of one watt for one second. If | turn a 60 watt
light-bulb on for 60 zecondz, ['ve used 60 joules of energy,

S0 what's up with the Kilowatt-hour?

Well, it turns out that thoze who odginally put in our electric metrology forgot all
about their physics clazz or thought the notion of joules waz too complicated. So
they inwented a brand new energy meazure instead, One kilowatt-hour is the use of
1000 weatts for 1 hoor, or rather 1000 joulesfzecond for 3600 seconds or rather 3.6
mega joules, Sowe should be paving for our electrcity by the mega joule instead of
the kilowatt-hour,

Of course, if we really wanted to return to the old imperal svstem of units (as
created by James Watt), then we should be meazuring electrcity by the
horsepower-minute, Since 1 hp = 745,56 watts, 1 kilowatt-hour would be &0 x 1000 §
745,56 ar 80,5 horsepower-minutes, Wouldn't that be fun?

| fully expect that maost readers will by puzzled by my nerdy rant. Tao that | offer the
following thought, What would wou say, if after completing a long car road tAp, the
driver zaid, "Well it looks like we travelled a0 miles-per-hour-days"? You were
expecting 1,440 milesy?
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