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Presentation Three

Forensic Investigation of Fires and Explosions
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1. Introduction to Fire and Explosion Investigation

Forensic Investigation

Objective
A Determine the cause of the fire or explosion
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1. Introduction to Fire and Explosion Investigation

Forensic Investigation

Information from forensic investigations Is used to
establish:

nsurance coverage
nsurance liability

Recovery, repudiation, subrogation
RISK management strategies

Do To Do Ix
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1. Introduction to Fire and Explosion Investigation

Physical Damage due to a Fire or Explosio

A Pattern of damage: Smoke, heat, fire, blast
A Response of materials: Concrete, metal, glass

A Response of systems: compartments, construction,
electricity, gas

A Development

A Spread

A Human response and Injuries

A Influence of suppression methods

A Effectiveness of protective and preventative
measures
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2. Combustion

Rate of Combustion

A Smouldering; Slow
A Fire - moderate
A Explosion Fast
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2. Combustion

Factors affecting the Rate of Combustion

A Fuel : Air ratio

A Amount of air available
A Distribution of fuel

A Type of fuel

A Fluid flow

A Heat transfer

A Geometry

A Environment
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3. Smoulder

Smouldering
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3. Smoulder

Seltheating, smouldering
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4. Fire

A Definition of Fire

FIRE

GCANBE Aa | NIYLARX LISNEAa.I
releases heat and light, and is typically accompaniead
oe Tl yYSac¢
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4. Fire

Requirements for a fire
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4. Fire

lgnition Source
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4. Fire

Candle : Ignitiorg fuel - oxygen

Consider
1. Diffusion
2. Temperatur

e
3. Heat output

Liquid
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4. Fire

Products of Combustion

Products
1. Heat
2. CO2
3. H20
4. Soot
5. Smoke
6. Others
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4. Fire

Low Ignition Elevated Fuepipe connection

Liquid fuel in an
open cup
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Flame
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4. Fire

Ignition energyc flammable limits
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4. Fire

Flame Propagation

www.minton.co.uk 19



4. Fire

Flame Propagation
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4. Fire

Flame Propagation
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4. Fire

Ignition of upper fuel- flashpoint
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4. Fire

Stabilisation
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4. Fire

Two separate fires

} Fire in fuel in cup

Fire at candle R CONSIDER
i Flame trap ?

' Extinguishment?

e Design defect?

Operational failure?
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4. Fire

Coal fire In a hold

www.minton.co.uk



4. Fire

Coal cargo fire

T
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4. Fire

DRI Fire
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4. Fire

DRI Fire
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4. Fire
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4. Fire

Metals burning e.g. Magnesium
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4. Fire
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5. Explosions

Definition of an Explosion

EXPLOSIONS

GIgA 2t Syd NBESIFasS 2%
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5. Explosion

General requirements for an explosion

A Fuel

A Dispersion of fuel
A Oxygen

A Confinement

A Ignition source
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5. EXxplosions

Types of Explosions

Lighter than air gases
Heavier than air gases
Liquid vapours

Dusts

EXxplosives

BLEVES

The courts and insurance companies have also added or
excluded various definitions to the above, dependent upon
the cause in question. E.g. the inclusion of disintegrating
moving machinery
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5. Explosion

Flammable gas at deck head

o #
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5. Explosion

lgnition
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5. Explosion

Development
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5. Explosion

Development

.
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5. Explosion

Propagation
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5. Explosion

Propagation
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5. EXplosion

Propagation

www.minton.co.uk 42




5. Explosion

Stabilisation
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5. Explosion

Fluid Flow
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5. Explosion

Turbulence
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5. Explosion

Turbulence
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5. Explosion

Turbulence
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5. Explosion

Flame Stabilisation
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5. Explosion

Propagation
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5. Explosion

Propagation
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5. Explosion

Propagation
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5. Explosion

Diffusion
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5. Explosion

Diffusion
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5. Explosion

Termination
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5. EXplosion

Methanol
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5. Explosion

Container

Candle

Puff of air
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5. Explosion

Dispersion
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5. Explosion

Dispersion
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5. Explosion

Prelgnition
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5. Explosion

Prelgnition

£
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5. Explosion
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5. Explosion
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5. EXplosion

Propagation
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