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Shan Raffel
Reading the Fire Article 2008

Å Around 1999, firefighters were being taught to recognize the ñsigns 

and symptoms of Flashoverò and the ñsigns and symptoms of 

Backdraughtò. 

Å This information provided a foundation for the skill of reading the fire. 

There was no mention of the indicators that could lead to a ñfire gas 

ignitionò, and I saw the need for a simple method of assisting 

firefighters to rapidly make a risk assessment of the fire behaviour 

indicators. 

Å After a lot of research, I came up with a simple mnemonic, SAHF. To be 

effective, it is essential that any fireground mnemonics is simple to 

remember and logical in order.



¢ƘŜ ƛƴǘŜƎǊŀǘŜŘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ŦƛǊŜ ŎƻƴŘƛǘƛƻƴǎ 
ǿƛǘƘƛƴ ŀ ǎǘǊǳŎǘǳǊŜ

ǳǎƛƴƎ ǘƘŜ ±Ŝƴǘƛƭŀǘƛƻƴ tǊƻŦƛƭŜΣ .ǳƛƭŘƛƴƎ ŀƴŘ 
9ƴǾƛǊƻƴƳŜƴǘŀƭ CŀŎǘƻǊǎΣ ŀƭƻƴƎ ǿƛǘƘ ǘƘŜ 
{ƳƻƪŜΣ !ƛǊΣ IŜŀǘ ŀƴŘ CƭŀƳŜ ƛƴŘƛŎŀǘƻǊǎΣ ŦƻǊ 
ǘƘŜ ǇǳǊǇƻǎŜ ƻŦ ǎǘǊŀǘŜƎƛŎ ŀƴŘ ǘŀŎǘƛŎŀƭ ŘŜŎƛǎƛƻƴ 

ƳŀƪƛƴƎΦ

VP = BE + SAHF



Ventilation Profile: 

The appearance of the 
entireŦƛǊŜ ōǳƛƭŘƛƴƎΩǎ 
ventilation openings, 
showing the flow paths of 
any air movement into the 
structure as well as smoke, 
heat or flame out of the 
structure. (FKTP NFPA 1700)
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VP = BE + SAHF

Piston Effect



VP =BE+ SAHF
Building Factors
ÅtǊƛƴŎƛǇƭŜǎ
Å[ƻŀŘǎ 

ÅCƻǊŎŜǎ

ÅaŀǘŜǊƛŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ

Å{ǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘǎ

Å¢ȅǇŜǎ ƻŦ /ƻƴǎǘǊǳŎǘƛƻƴ 
ωCwΣ b/Σ hΣ I¢Σ ²CΣ Ҍ t.5

ÅaŀǘƘ Ǿǎ aŀǎǎ

12



VP =BE+ SAHF
Building Factors
ÅOccupancy

ÅCompartmentation
ÅBuilding envelope
ÅCladding

ÅInterior wall & ceiling finishes
ÅThermally thick or thin

ÅCompartment size
ÅArea, height, open volume
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VP = BE + SAHF
Building Factors

ÅhǇŜƴƛƴƎǎ
ÅIƻǊƛȊƻƴǘŀƭκǾŜǊǘƛŎŀƭ

ÅLƴǘŜǊƴŀƭκŜȄǘŜǊƴŀƭ

ÅI±!/

Åh//¦t!b¢ .9I!±Lh¦wΗ
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OCCUPANT BEHAVIOUR!



VP =BE+ SAHF
Building Factors
Å/ƻƳǇŀǊǘƳŜƴǘŀǘƛƻƴ
ÅCǳŜƭǎ
Å{ǘŀǘŜ ς{ƻƭƛŘκ[ƛǉǳƛŘκDŀǎ

Å/ƻƴǘŜƴǘǎ Ǿǎ {ǘǊǳŎǘǳǊŜ
ÅCƭŀǎƘƻǾŜǊ ŀǎ ŀ ōŜƴŎƘƳŀǊƪ

ÅtǊƻǘŜŎǘƛǾŜ CŜŀǘǳǊŜǎ
ÅtŀǎǎƛǾŜ {ȅǎǘŜƳǎ

ÅwŀǘŜŘ ŀǎǎŜƳōƭƛŜǎΣ ǎǘƻǇǇƛƴƎ

Å!ŎǘƛǾŜ {ȅǎǘŜƳǎ

Å{ǇǊƛƴƪƭŜǊǎΣ tǊŜǎǎǳǊƛȊŀǘƛƻƴ
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VP = BE + SAHF
Environmental Factors

Weather

ςWind speed & direction

ωAccelerate fire growth

ωFire spread via forced convective heat transfer, 
direct flame contact or ember transport

ωO2 supply replenished

ωAir pressure differences that drives 
Smoke/Air/Heat/Flame movement



VP = BE+ SAHF
Environmental Factors

ς¢ŜƳǇŜǊŀǘǳǊŜ ϧ ƘǳƳƛŘƛǘȅ

ωLƳǇŀŎǘ ǘƘŜ ǊŀǘŜ ƻŦ ŎƻƳōǳǎǘƛƻƴ ōȅ ŘǊȅƛƴƎ ŦǳŜƭǎ



VP = BE+ SAHF
Environmental Factors

²ŜŀǘƘŜǊ

ς5ǊƛǾŜǎ ǎǘŀŎƪ ŜŦŦŜŎǘ



VP = BE+ SAHF
Environmental Factors

Weather Continued
ÅStack Effect (Chimney)

ωBuoyancy due to:

ςInside vs. outside air 
temperature and humidity

ςDifferential pressures



VP = B E + SAHF
Environmental Factors

Differential pressures



VP = BE+ SAHF
Environmental Factors

²ŜŀǘƘŜǊ /ƻƴǘƛƴǳŜŘ

ς{ǘŀŎƪ 9ŦŦŜŎǘ ό/ƘƛƳƴŜȅύ

ω.ǳƻȅŀƴŎȅ ŘǳŜ ǘƻΥ

ςLƴǎƛŘŜ ǾǎΦ ƻǳǘǎƛŘŜ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ 
ƘǳƳƛŘƛǘȅ

ς5ƛŦŦŜǊŜƴǘƛŀƭ ǇǊŜǎǎǳǊŜǎ

ς.ǳƛƭŘƛƴƎ ƭŜŀƪŀƎŜ



VP = BE+ SAHF
Environmental Factors

²ŜŀǘƘŜǊ /ƻƴǘƛƴǳŜŘ

ς{ǘŀŎƪ 9ŦŦŜŎǘ ό/ƘƛƳƴŜȅύ

ω.ǳƻȅŀƴŎȅ ŘǳŜ ǘƻΥ

ςLƴǎƛŘŜ ǾǎΦ ƻǳǘǎƛŘŜ ŀƛǊ ǘŜƳǇŜǊŀǘǳǊŜ ŀƴŘ 
ƘǳƳƛŘƛǘȅ

ς5ƛŦŦŜǊŜƴǘƛŀƭ ǇǊŜǎǎǳǊŜǎ

ς.ǳƛƭŘƛƴƎ ƭŜŀƪŀƎŜ ςCƭƻǿ tŀǘƘǎ 
ǎƘŀŦǘǎκŘǳŎǘǎκǾƻƛŘǎκǎŜŀƭǎκƧƻƛƴǘǎ



VP = BE+ SAHF
Environmental Factors

Weather Continued

ÅHeight
ςNote: Stack effects in winter are significant 

even in a one or two storey house and very 
significant in tall buildings.

ςReverse stack effects are possible in warm 
climates within air condition buildings.

ω Significant stack effect can produce the same forced 
combustion and vent characteristics as a wind impacted 
fire, without the presence of a wind condition.



VP = BE + SAHF
Environmental Factors

ÅLarge pressure differences are possible, and may 
be compounded by opening and/or failing to 
close doors by firefighters or occupants.

ÅThe failure to manage the resultant flow path(s) 
dominated by stack effect has resulted in serious 
injury and death. 



VP = BE+ SAHF
Environmental Factors

²ŜŀǘƘŜǊ /ƻƴǘƛƴǳŜŘ

ς[ƻǿ ¢ŜƳǇŜǊŀǘǳǊŜǎ
ωwŀǇƛŘ ŎƻƻƭƛƴƎ ǊŜǎǳƭǘǎ ƛƴ ƭƻǎǎ 
ƻŦ ōǳƻȅŀƴŎȅ

ω9ƴǘǊŀƛƴŜŘ ǿŀǘŜǊ ŎƻƴŘŜƴǎŜǎ ϧ 
ƭŀǊƎŜǊ ǇŀǊǘƛŎƭŜǎ ǇǊŜŎƛǇƛǘŀǘŜŘ 
ƻǳǘ ǇǊƻŘǳŎƛƴƎ ŘŜƴǎŜ ǿƘƛǘŜ 
ǎƳƻƪŜ

ω{ƳƻƪŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎƳŀȅ 
ŎƻƴŎŜŀƭ ƛƴǘŜƴǎƛǘȅ ƻŦ ŦƛǊŜ

ωtƻǎǎƛōƛƭƛǘȅ ƻŦ ƛƴǾŜǊǎƛƻƴ ƭŀȅŜǊ





¢ƻǇƻƎǊŀǇƘȅ

ς/ŀƴ ƎŜƴŜǊŀǘŜ ǎƛƎƴƛŦƛŎŀƴǘ ŀŜǊƻŘȅƴŀƳƛŎ ŜŦŦŜŎǘǎ ŜǾŜƴ ƛƴ 
ƭƻǿ ǘƻ ƳƻŘŜǊŀǘŜ ǿƛƴŘ ŎƻƴŘƛǘƛƻƴǎ ǎǳŎƘ ŀǎΥ

ωtǊŜǎǎǳǊŜ ȊƻƴŜǎ

ω.ǳŦŦŜǘƛƴƎ

ωwƛǇ ŎǳǊǊŜƴǘǎ

ω±ƻǊǘƛŎŜǎ

ς9ŦŦŜŎǘǎ ŎŀǳǎŜŘ ōȅ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ŜƭŜǾŀǘƛƻƴ ƻŦ ƭŀƴŘ 
ŀƴŘκƻǊ ōǳƛƭŘƛƴƎǎ ŀƴŘ ōǳƛƭŘƛƴƎ ƎŜƻƳŜǘǊȅΦ

VP =BE+ SAHF
Building and Environmental Factors

¢ƻǇƻƎǊŀǇƘȅ




