
ENERGY AND EFFICIENCY

We all get taught the basics of energy in high 
school science, but not many people really get it. An 
understanding of energy, what it is and how it works is 
fundamental to gaining control of your energy use. We’ll 
attempt to explain some of the fundamental concepts in 
ways that are practical and easy to understand. 

The two most obvious energy feeds into our home are 
electricity and natural gas, although there have historically 
been other sources, like coal and wood. Melbourne even 
used to have a special high-pressure water power service!

The EnviroShop supplies a range of energy efficient 
options and we have the knowledge to help you choose 

the right ones for your needs.

Call or drop in to discuss the options.

What is energy?
The scientific definition of energy is ‘the potential to do 
work.’ (Like you have more energy in the mornings before 
you’ve done a day of work.) ‘Work’ in the scientific sense 
basically means changing something, such as moving it or 
heating it or changing the chemical properties. 

There are many forms of energy, including mechanical or 
kinetic energy (movement and force), gravitational energy 
(what sticks you to the ground and makes things fall), 
chemical energy (batteries, coal, gas, food), electromagnetic 
energy (electricity, light, radio waves, X-rays) and the most 
fundamental of all, heat energy.

Energy cannot be created or destroyed, only converted from 
one form to another. For example, you can convert electricity 
into chemical energy by charging a battery, then back again 
when you use the battery. We often talk of ‘consuming’ 
energy with appliances, but we’re actually just converting it 
to other forms of energy, some of which does useful things 
for us, some of which is ‘wasted’, usually as heat.

The fundamental unit of energy is the Joule (the symbol is J). 
Sometimes we convert it to other units which are simpler for 
the situation, such as kilowatt-hours (kWh) for electricity. To 
compare things sometimes you have to convert everything 
back to Joules, e.g. comparing electric and gas water 
heating systems.

The famous E=MC2 equation means that energy is related 
to mass. Basically, all matter is made of energy. This is the 
power behind nuclear power plants (and the nuclear bomb) 
where some matter is converted into energy.

Common multipliers for scientific numbers are 
milli   m  0.001  e.g. millilitre 1/1000 of a litre
centi c  0.01 e.g. centimetre 1/100 of a metre
kilo  k  1,000  e.g. kilogram
mega  M 1.000,000  e.g. megajoule 
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Where does our energy come from?
The primary source of energy for the Earth is our sun. 
The only other significant sources of energy are nuclear, 
tidal and geothermal. Coal, oil, natural gas, wind, they are 
all ultimately from the sun. Fossil fuels are from plants that 
grew (powered by the sun) millions of years ago. Only a tiny 
fraction of the solar energy is contained in the fuel. They are 
also not renewable, once we’ve used them there’s no more. 

Wind is caused by some parts of the Earth 
being heated by the sun more than others, 
making higher air pressure that then moves 
to lower air pressure areas. 
Electricity is a very convenient 
form of energy to transport and 
use, but it has to be generated 
(converted) from something else. 
In Victoria this is largely done by 
burning coal or natural gas, but 
wind turbines and solar panels 
are thankfully increasing.

Power
Power is a measure of how quickly energy is being used. 
It is measured in Watts (W). Power is probably the most 
important aspect to understand in energy efficiency. 
The amount of energy ‘consumed’ by the appliance is the 
power multiplied by the time it is used. So a small item 
run 24 hours a day (e.g. internet router, gas pilot light) can 
consume quite a lot of energy, while a very high power item 
only run for a few minutes (e.g. microwave) won’t use much 
energy.
This is important to remember when using appliances and 
looking at behaviour change, but also when prioritising 
efficiency improvements. Something may be very high power, 
but if it’s not used much then there’s not much energy to be 
saved, so keep looking for better opportunities.
Electrical power is (basically) Volts x Amps. A standard 
electrical outlet is rated for 10A maximum, which is 2300W 
at the nominal 230V mains voltage. This is quite high power 
usage, but an electric storage hot water system can have 
a 40A circuit dedicated to it, which can supply up to 6kW! 
Most appliances are labelled with their power rating or are 
easy to research. 

Energy efficiency
Conversion of energy from one form to another is imperfect. 
Energy efficiency is all about making the conversions as 
efficient as possible and reducing the number of conversions 
to ensure that as much of the original energy as possible is 
doing the job you want it to do. 
It is also about reducing the usage time as much as possible, 
which can be as simple as switching lights off when they’re 
not needed, or as complex as reprogramming a major 
building’s HVAC systems.

One example is using coal fired electricity to heat your water 
in an electric hot water system vs using solar power and a 
heat pump.
- We start with sunlight on plants millions of years ago. It 
is absorbed and converted into chemical energy (at very 
low efficiency). The chemical energy is concentrated very 
slowly over millions of years into coal. The coal is dug up 
and transported to the furnaces (using more energy) then 
burned and converted into kinetic energy by steam turning 
a turbine. (several conversions - chemical to heat, heat to 
steam pressure, pressure to motion). This kinetic energy 
is then converted to electrical energy by a generator (more 
losses) and transported to your home via the distribution 
network (more losses in the system) then makes it’s way 
into your hot water tank where it is converted back into heat 
again. (The transfer of heat to the water is close to 100% 
efficient though.)

- Contrast this with the heat pump solar system. The 
sunlight is absorbed by the solar panels and converted to 

DC electricity (about 15% efficiency). This 
is then converted to AC electricity by the 
inverter (about 80% efficiency) and used 
by the heat pump to gather heat from 
the air (also heated by the sunlight) and 
move it into the hot water tank. (about 
400% efficiency!).

Electricity
Electricity is effects caused by the charges on atomic 
particles. What we commonly think of electricity is the flow 
of electrons in a conductor, a material that has relatively 
‘free’ electrons that are able to be moved around by applying 
an electric charge. The electrons are repelled by a negative 
charge and attracted to a positive charge. 

• The strength of the charge is known as the voltage, 
measured in Volts (V). 

• How many electrons are flowing is known as the current, 
measured in Amps (A). 

• Conductors are not perfect, with some resistance to the 
current flow, measured in Ohms (Ω). 

The energy lost to the resistance of the conductor is 
converted to heat. This can be useful, like in a kettle, or it 
can be wasteful. Electrical energy is usually measured in 
kilowatt-hours (kWh), which is kilowatts multiplied by the 
time it is used. So if you use 500 Watts for 2 hours, you will 
be billed for 1 kWh.

Electrical concepts are often easiest to understand by a 
water analogy. Voltage is like water pressure. You can have 
pressure with no flow, like water behind a tap that is turned 
off. Current (amps) is like water flow, how hard the tap is 
turned on. Energy ‘used’ is how much water has come out 
of the tap over time, as if you’d collected it in a bucket. A 
high pressure tap turned on hard is like high power, but you 
still won’t collect much water if the tap isn’t on for very long. 
Likewise, a dripping tap left on all the time will fill the bucket 
after a day or two.

Gas
‘Natural’ gas is mostly Methane, chemical formula CH4. 
When it is burned with oxygen it is converted to CO2 
(Carbon Dioxide) and H20 (water). If there isn’t enough 
oxygen available (e.g. faulty heater) you can end up with 
CO (Carbon Monoxide) which is deadly. This reaction 
releases heat, which we use to cook our food and heat our 
homes and water. Apart from not being renewable, gas is 
not very energy efficient because of the need to vent the 
exhaust gases, which carry a lot of heat with them. Gas has 
historically been very cheap in Victoria but this has changed 
in recent years.
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