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                                                           FIRE AND FIRE INVESTIGATION 

Introduction 

Fire investigation can occur in two different stages. The first involves examination of the fire scene to determine the cause, 

origin and development/spread of fire.  

The second involves laboratory analysis of samples recovered from a fire scene normally when arson is suspected. While 

both of these may be linked together, they may be activities carried out by different personnel with different backgrounds and 

experience. 

 

Scene investigation 

 In order to successfully carry out fire scene investigations, the investigator should have an understanding of a variety of 

concepts. These include:  

•  the fundamental practices and methodology involved in fire scene and crime scene investigation;   

• the necessary conditions for a fire to be initiated and maintained;  

•  knowledge of the dynamics of a fire and factors influencing fire development and spread;  

•  knowledge of different types of fuel packages, their auto-ignition temperatures, behaviour in fires and the level of heat 

release which they may produce;   

• different types of burn and smoke patterns and their interpretation;  

•  sampling protocols, packaging, etc. 

 

 

 

 

 

 



Laboratory analysis  

Laboratory based analysis requires the appropriate skill and knowledge of relevant scientific instrumentation, proper 

laboratory practice in dealing with crime scene evidence and an understanding of the nature of materials including flammable 

liquids, their pyrolysis and combustion products as well as an ability to interpret the results of their analysis.  

 

Fire and combustion 

• Fire can be defined as an exothermic chemical reaction involving the oxidation of some substance (a fuel) resulting in 

the release of energy in the form of light and heat.  

• The conditions necessary for combustion to occur are the presence of a fuel, a source of oxygen (air) and heat. 

•  There is also the requirement, in most cases, for an initial ignition source to provide sufficient energy to overcome any 

energy barriers and ignite the fuel present.  

• The presence of fuel, oxygen, heat and an appropriate ignition source of sufficient energy comprise the fire diamond or 

quadrangle . 

• Once the fire has been established, fuel, oxygen and heat alone comprise the fire triangle and removal of any of these 

three conditions results in the suppression of the fire. 

•  Fire is a series of exothermic oxidative reactions involving the fuels present.  

• Most fuels will contain hydrogen and carbon, and water and carbon dioxide are the major products of combustion with 

other products including carbon monoxide and oxides of sulphur, nitrogen and other compounds which may be present 

and which contribute to smoke. 

 

Types of Fuel  

• Most fires will involve combustible solids, though liquid and gaseous fuels are also found.  

• The range of fuels involved is very large and encompasses simple hydrocarbon gases to chemically complex solids, 

either  natural, synthetic or semi-synthetic.  

• These fuels will burn under appropriate conditions, reacting with oxygen and releasing heat and combustion products. 

•  Flame itself is a gas phase phenomenon and flaming combustion of solids and liquids require their initial conversion to a 

gaseous state. For liquids this is relatively straightforward through boiling at the surface. 

•  Solids, unless they sublime, must undergo a chemical decomposition process called pyrolysis to produce sufficient low 

molecular weight volatile components which can enter the gaseous phase. 

•  In order to achieve this, a high degree of energy is required and as a consequence the temperature at the surface of 

burning solids tends to be quite high. 

 

 

 

 

 



Some relevant properties of materials 

 

1.Flammability (explosive) limits/range 

2.Vapour density 

3.Flash point 

4.Fire point/Flame point 

5.Ignition, auto-ignition temperature 

6.Thermal inertia 

7.Heat release rate 

8.Heat transfer 

 

                                         

 


