05 Good Fire
Good Fire and Oak Trees, The Fire Triangle and Heat Transfer
(adapted from https://fireprotection.net.nz/elements-of-the-fire-triangle/)

Making and using fire is one of the first major developments of human civilization. It helped us develop more things and made us grow to where we are today. Since the day fire was developed, humans have gone a long way in making use of such elements. In what is now the western United States, Native American people have used fire to tend oak trees, oak tree groves, and grasslands since time immemorial, an effective land-management system that sustains life.
Physics and Chemistry of Fire
Fire is the result of a chemical reaction called combustion. At a certain point in the combustion reaction, called the ignition point, flames are produced. Combustion is defined as rapid oxidation producing light and heat flames. Combustion can take place when three factors or elements are present: Fuel, Heat and Oxygen.
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The Fire Triangle
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The fire triangle is a simple graphic representation of the elements of fire.
Each of the smaller triangles represent the interdependent components needed to make fire.
The fuel/air ratio must be within flammable limits, which describes the amount of vapor in air necessary to propagate flame. Removing any of these four factors will prevent, suppress, or control the fire.
Fuel
Fuel is anything that burns. It is characterized by its moisture content, size, shape, quantity and the arrangement in which it is spread over the landscape. The moisture content determines how easily it will burn. In this experiment, you will have an opportunity to use leaves from an oak tree to conduct an experiment with fire.
Heat
A heat source is responsible for the initial ignition of fire and is also needed to maintain the fire and allow it to spread. Heat allows fire to spread by drying out and preheating nearby fuel and warming surrounding air.
Oxygen
Air contains about 21 percent oxygen. Oxygen supports the chemical processes that occur during fire. When fuel burns, it reacts with oxygen from the surrounding air, releasing heat and generating combustion products (smoke, ash, embers, gases, etc.). This process is known as oxidation.
Heat Transfer
Heat and fire can move from place to place in one or more of four ways: Convection, Radiation, Conduction, and Mass Transfer. Convection describes heat that rises, Radiation describes heat that travels outward, Conduction describes heat that transfers through contact, and Mass Transfer describes fire that travels via flying debris.
Important words to understand in the context of burning oak leaves:
Ignition
Combustion
Oxidation
Chemical Process
Moisture
Surface Area
Heat Transfer
Activity:
Share the Fire Triangle, and discuss the features. Discuss fuel types, oxygen level, moisture, and heat sources.
Students should be able to recognize the Fire Triangle in a variety of contexts. Contexts can be illustrated through demonstrations using a variety of fuels, fuel amounts, ignition sources, moisture levels, and oxygen levels. 
Students should be able to demonstrate understanding of the outcomes associated with changing fuels, heat, and oxygen.
Students will apply basic fire triangle concepts to the use of fire as a tool in tending oak trees for acorns. In this scenario, students will design and conduct an experiment using a combustion source, oak leaves and debris, varied moisture, and varied oxygen levels.
Students should develop an understanding of the different ways heat transfer can impact an oak tree during a fire.
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