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Thermal conduction and Insulation

Heat travels quickly through thermal conductors, like metals. Thermal insulators, like plastic and wood, do not let heat travel through them easily.

Thermal conductors

Some materials let heat move through them easily (they conduct heat well). These materials are called thermal conductors.

Metals (for example, steel and aluminium) are good thermal conductors.We use metals to make objects that need to conduct heat well. For example metal saucepans conduct heat well so the food inside heats up quickly.

Thermal insulators

Other materials do not let heat move through them easily (they do not conduct heat well). These  are called thermal insulators. Plastics, wood and some fabrics are good thermal insulators. Thermal insulators are good at keeping heat out and keeping heat in. Your winter scarf is a good example of a thermal insulator. It stops the heat from your body escaping into the cold air. Plastic is a good example of a thermal insulator. It can be used as a handle on a saucepan - the plastic stops the heat from travelling to your hand.

Heat
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Heat always travels from a warmer area to a cooler one. So a hot drink left in a cold place will always lose heat to the surroundings. It will get cooler until eventually it is at the same temperature as its surroundings.But if the drink is inside a good thermal insulator (like a thermos flask) it will lose the heat very slowly.

Expansion and contraction

Check the following link to see how materials behave differently when it is heated or cooled.
http://www.bbc.co.uk/bitesize/ks3/science/chemical_material_behaviour/behaviour_of_matter/activity/
Substances expand or get bigger when they are heated up. They contract or get smaller when they are cooled down. This property can be useful.

· Thermometers work because the liquid inside them expands and rises up the tube when it gets hotter. 

· Metal parts can be fitted together without welding using shrink fitting. The animation shows how this works.
Materials expanding and contracting can also cause problems. For example, bridges expand in the summer heat and need special joints to stop them bending out of shape.

What do the particles do

When substances expand or contract, their particles stay the same size. It is the space between the particles that changes:

· The particles in a solid vibrate more when it is heated, and take up more room.

· The particles in a liquid move around each other more when it is heated, and take up more room.

· The particles in a gas move more quickly in all directions when it is heated, and take up more room.

Radiation and Convection

Heat can be transferred from place to place by conduction, convection and radiation. Dark matt surfaces are better at absorbing heat energy than light shiny surfaces. Heat energy can be lost from homes in many different ways and there are ways of reducing these heat losses.

There are several different types of energy, and these can be transferred from one type to another. Energy transfer diagrams show the energy transfers in a process. More efficient devices transfer the energy supplied to them into a greater proportion of useful energy than less efficient devices do.
Heat transfer by conduction , convection and radiation
Heat is thermal energy. It can be transferred from one place to another by conduction, convection and radiation. Conduction and convection involve particles, but radiation involves electromagnetic waves.

Conduction
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Thermogram of a pan being heated on a stove 

Heat energy can move through a substance by conduction. Metals are good conductors of heat, but non-metals and gases are usually poor conductors of heat. Poor conductors of heat are called insulators. Heat energy is conducted from the hot end of an object to the cold end.
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Convection

Liquids and gases are fluids. The particles in these fluids can move from place to place. Convection occurs when particles with a lot of heat energy in a liquid or gas move and take the place of particles with less heat energy. Heat energy is transferred from hot places to cooler places by convection.Liquids and gases expand when they are heated. This is because the particles in liquids and gases move faster when they are heated than they do when they are cold. As a result, the particles take up more volume. This is because the gap between particles widens, while the particles themselves stay the same size.

The liquid or gas in hot areas is less dense than the liquid or gas in cold areas, so it rises into the cold areas. The denser cold liquid or gas falls into the warm areas. In this way, convection currents that transfer heat from place to place are set up. 

Radiation

All objects give out and take in thermal radiation, which is also called infrared radiation. The hotter an object is, the more infrared radiation it emits.
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Light from the sun reaching earth 

Infrared radiation is a type of electromagnetic radiation that involves waves. No particles are involved, unlike in the processes of conduction and convection, so radiation can even work through the vacuum of space. This is why we can still feel the heat of the Sun, although it is 150 million km away from the Earth.
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