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Flash point  

The lowest temperature at which liquid fuel produces a flammable vapour. At the flash point the vapour pressure of the fuel 

is equal to the fuels’lower flammability limit. This flash point is quoted as a closed container measurement (closed cup) or an 

open container measurement (open cup). 

 

Fire point/Flame point  

The lowest temperature at which a liquid fuel produces a flammable vapour in sufficient quantity such that if a source of 

ignition is introduced the vapour will ignite and is usually a few degrees above the flash point. 

 

Heat release rate (HRR)  

Heat release rate is a measure of the amount of energy a specific type of fuel can contribute to the heat flux in a fire. HHR 

(expressed normally in kilowatts) is controlled by the chemical and physical properties of the fuel and the surface area of the 

fuel package. 

 

Heat transfer  

The mechanisms of heat transfer have major importance to fire scene investigation as it is through these mechanisms that a 

fire can spread from its point of origin to other sources of fuel. There are three processes by which heat may be transferred. In 

most cases one of the three methods tends to predominate but all contribute. 

Conductive heat transfer occurs by the transmission of molecular vibration. It occurs mainly within a solid item. Heat is 

transferred by direct contact and the rate of transfer is dependent on factors such as the thermal conductivity of the material 

and the temperature difference between cooler and warmer areas.  

 

Convective heat transfer involves the transfer of heat by physical movement of materials and occurs only in liquids and 

gases. Hot gases rise and spread heat to nearby ceilings and walls. This can be one of the primary mechanisms by which heat 

energy is spread during a fire. 



 Radiative heat transfer is transfer in the form of electromagnetic energy directly from one object to another (e.g. infra red 

radiation from the sun). All objects having a temperature above absolute zero will radiate heat. Objects will feel cold if they 

radiate heat faster then they absorb heat and will feel hot if they radiate heat slower than they absorb heat. 

 In environments where everything is at the same temperature, radiation and absorbance of heat occurs at the same rate. The 

rate of radiant heat transfer is dependent upon factors such as the temperature of the emitting object/area, the rate of heat 

release, the temperature of receiving surfaces, the finish and colour of the receiving surface, the angle at which the receiving 

surface is in respect of the emitting surface.  

This is one of the main methods of heat transfer before flashover and is a major contributor to fire spread throughout 

compartments and structures. Flames are also spread by the direct flame impingement onto nearby surfaces. 

 

Development and behaviour of fires in compartments 

A fire develops through a number of fairly predictable stages. Initially a source of ignition is required at a site suitable for 

flaming combustion to occur.  

The materials begin to burn in a sustained ignition with an open flame which remains once the initial source of ignition is 

removed. This ignition is localised to the first fuel ignited.  

The fire plume emits hot gases generating a heat flux. These gases typically containing soot, water vapour, CO2, SO2 and 

other toxic gases. 

 Convection carries these products and heat to the upper parts of the compartment and draws oxygen in at the bottom to 

sustain combustion. The increasing gas layer at the ceiling radiates heat into the room. 

 

                                      

 



                                          

 


