Physical Science Chapter 5 Notes
Section 1 - Forms of Energy

Energy – the ability to cause change
Potential Energy (PE) – Stored Energy
· Elastic Potential Energy (PEk)– stored in springs, rubber bands, etc.

· Gravitational Potential Energy(PEG)– stored due to the position of an object
· Chemical Potential Energy (PEC)– stored in the chemical bonds that hold atoms together
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Kinetic Energy (KE) – Energy of Motion              
Section 2 – Energy Laws

Law of Conservation of Energy – Energy cannot be created or destroyed but can be change from one form to another

1st Law of Thermodynamics – Energy cannot be created or destroyed but can be change from one form to another

2nd Law of Thermodynamics – Energy conversions give off waste heat

Waste heat – heat that cannot be used to do useful work

Perpetual Motion – moving forever
Energy & Life – Energy in a food chain decreases as you get farther from the energy source (sun)

Section 3 – Heat

Heat – total kinetic energy of the atoms & molecules of a substance
Temperature– average kinetic energy of the atoms & molecules of a substance
Thermal expansion – change in the size or volume of a substance due to an increase in its’ temperature
Conduction – transferring heat by contact
Conductors – materials that transfer heat well/easily

Insulators – materials that do not transfer heat well/easily
Convection – the transfer of heat in fluids as groups of molecules move in currents
Convection current – cycle of heat transfer
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Capturing Convection

Sometimes a single physical process in nature can explain a variety of events. Convection is one such process. It functions because heated fluids, due to their lower density, rise and cooled fluids fall. A heated fluid will rise to the top of a column, radiate heat away and then fall to be re-heated, rise and so on. Gasses, like our atmosphere, are fluids, too. A packet of fluid can become trapped in this cycle. When it does, it becomes part of a convection cell. 

Convection cells can form at all scales. They can be millimeters across or larger than Earth. They all work the same way. The convection that students are most likely to have observed is in cumulonimbus clouds or "thunderheads." These towering vertical clouds can be seen to evolve over a few minutes. The tops of the clouds have a sort of cauliflower appearance as warm moist air rises through the center of the cloud. The moisture in the cloud condenses as it cools. The air gives up some of its heat to the cold high altitude air and begins to fall. 

As the air falls along the exterior of the cloud, it returns to warmer low altitudes where it can be caught up in the rising column of air in the center of the cloud. This fountain-like cell can form alongside other cells, and a packet can move between cells. Hail forms when water droplets, carried by the strong updrafts, freeze, fall through the cloud and are caught in the updraft again. An additional layer of water freezes around the ice ball each time it makes a trip up through the cloud. Eventually, the hail becomes too heavy to be carried up anymore, so it falls to the ground. Large hailstones, when cut apart, show multiple layers, indicating the number of vertical trips the stone made while it was caught in the convection cell. 

Convection also occurs on the Sun. A high resolution white light image of the Sun shows a pattern that looks something like rice grains. Very large convection cells cause this granulation. The bright center of each cell is the top of a rising column of hot gas. The dark edges of each grain are the cooled gas beginning its descent to be re-heated. These granules are the size of Earth and larger. They constantly evolve and change. 

Convection acts as described in the examples above where gravity's effects are present (so that warm, low density fluids can rise and cool, high density fluids can fall). What happens in the weightlessness of space where up (rise) and down (fall) have no meaning? 

Radiation – transfer of energy by electromagnetic waves (solar energy).  Both conduction and convection require matter to carry heat – radiation does not!
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