Chapter 15
Review Questions: 1, 2, 10, 13, 14, 16, 18 and 21
Fire Hazards Defined
Fire Hazards: conditions that FAVOUR the ignition and spread of fire
Fire/ Combustion: a chemical reaction between oxygen and combustible fuel converting it into ENERGY (usually in the form of heat)
Ignition Temperature/Combustion point: the temperature a fuel source can burst into flames
Oxygen, Fuel, and Heat are the THREE elements necessary to START and SUSTAIN a fire (Fire Triangle)
To SUSTAIN combustion a chemical chain reaction is NECESSARY
- these FOUR THINGS create  a Fire Tetrahedron
- fire and combustion are Exothermic (generate MORE HEAT than they consume)
- Fire usually provides its OWN source of HEAT which is why Cooling is one of the PRINCIPAL ways to control a fire, or extinguish it
- Fire breaks down bonds and LOOSE ATOMS form bonds that they NORMALLY WOULDN’T … most commonly, Released carbon atoms from a fire will combine with oxygen to form either Carbon Dioxide or Monoxide
- CO2 is NOT TOXIC, but it can deplete oxygen concentrations in the air near the fire
- CO is a colourless, odourless deadly gas (caused by INCOMPLETE combustion, produced when INSUFFICIENT oxygen is present
- Synthetic polymers in plastics and vinyls often form TOXIC FUMES when they are consumed, melted, or disintegrated in the presence of fire or high heat (Found in MOST packing material)
- Liquid and solid fuels, like OIL and WOOD are first converted to a VAPOUR before they create fire (if you look at paper on fire, the actual paper is not on fire, the fire sits right ABOVE the paper, b/c it is the vapour released from the HEATED PAPER that combusts.)
- Removing the fuel, starving the fire of oxygen, or cooling it below combustion point may extinguish fire
Explosions: are RAPID, CONTAINED fires. When the gases produced exceed pressure capacity, a rupture or explosion results
- consequences of explosive material include: skin irritation, suffocation, and injury from the explosion
Heat ALWAYS travels from a HIGHER temperature to a LOWER temperature
EXCESS HEAT from fire is TRANSFERRED to other object by Conduction, Radiation, or Convection
1) Conduction: DIRECT thermal energy heat transfer; Molecule to molecule (through SOLIDS and LIQUIDS) which raises KINETIC energy of molecules.
2) Radiation: ELECTROMAGNETIC wave heat transfer through AIR in a STRAIGHT LINE to nearby SOLIDS
3) Convection: heat transfer through the MOVEMENT of MOLECULES in a hot gas. How the fire spreads depends on the direction the molecules travel
Spontaneous Combustion: RARE; organic compounds DECOMPOSE through natural processes. As they degrade they release METHANE (fuel source) and the chemical process releases heat. So when its exposed to Oxygen it will spontaneously combust and catch on fire
Hypergolic Reactions: Mixing fuels ignite spontaneously on contact with an oxidizer
Sources of Fire Hazards
- Fires are classified according to their properties which relate to the fuels:
Class A: SOLID fuels (Wood, Paper, etc)
Class B: flammable LIQUIDS and gases (Gasoline)
Class C: Live ELECTRICITY (Computers, Extension Cords)
Class D: Combustible METALS (Magnesium, Lithium)
SPECIAL categories (Class K) include extremely active OXIDIZERS, and flammables containing oxygen (Fats and Oils)
All common packing material burns easily
Few solids can be made FIREPROOF, but stuff like Wood and textiles can be treated to REDUCE flammability
Flash Point: lowest temperature for a fuel which vapours are produced in high enough amounts to FLASH in the presence of a source of ignition
Fire Point: lowest temperature at which the vapours will continue to BURN, given source of ignition
Flammable Substances have a FLASH POINT BELOW 100 F (37.8 Celcius). Combustible Substances have a FLASH POINT HIGHER than that. (Flammable Substances are less stable)
Explosive Range: when concentrations of vapour gas in air can ignite from a source 
- Most flammable LIQUIDS are LIGHTER than water which is why water can’t put out THESE FIRES
Many GASES from smoke and fire are TOXIC to humans
- most fire deaths result from BREATHING these toxic gases, or suffocation from LACK of oxygen (CARBON MONOXIDE is the #1 Killer)
- Natural and Generated electricity play a MAJOR role in CAUSING fires. 
- electric fires are caused by: a Spark brought on by Short Circuits, By Arcs (electricity travelling through normally nonconductive material), or by resistances generating heat buildup 
Detection of Fire Hazards
- thermal detectors and heat-sensitive insulation react at high temperatures and set off an alarm and short circuit the system
- photoelectric sensors detect high levels of smoke
- radiation sensors have substances that react with smoke to set off alarms
Key elements to a comprehensive fire safety program: Assessment, Planning, Awareness and Prevention, and Response
Reducing Fire Hazards
- isolation of the three triangle elements (fuel, oxygen and heat)
- Proper storage of flammable liquids
- Substituting in LESS flammable materials and Eliminating or Isolating Ignition sources
- Properly handle electricity (turn off machines when necessary, run extension cords near walls, eg.)
- Make sure electronics have proper space around them so they don’t overheat and combust.
Development of Fire Safety Standards
- Safety standards moving FROM specifications-based approach TO a PERFORMANCE-based approach (eg. Instead of specifying what type of material to use, like cement, or brick, you decide based on performance of materials. A building must be built with a four hour fire resistance rating)
[bookmark: _GoBack]Regulations
- country wide fire code (Canada’s National Fire Code or NFC)
- the NFC also works in conjunction with other codes and regulations across each province
- In Ontario it works with the Ontario Fire Code (this province code differs the MOST from the NFC compared to ALL OTHER Provinces)
- Industrial Establishments, Health Care and Residential Facilities, and Construction Projects are some of the sections that deal with specific cases of fires.
- Life Safety Code also addresses construction, protection, and occupancy features necessary to minimize hazards of fire, smoke, and panic.
