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4
2 

Fire Assessment 
 

Fire Literacy – Seek Knowledge in Fire 
It is human nature to seek single factors for success or failure in order to 
make sense of it. The end-result of this tendency can be commendation or 
condemnation. Current safety management thinking and theories of system 
failures and accident causation suggest that multiple factors account for 
system failures and accidents.  
Successful incident intervention should be viewed as the avoidance of many 
separate causes of failure. Informed safety management holds that if we can 
understand the causes or factors involved in failure(s), then we can manage 
safety (i.e., develop controls) for the hazards within the workplace, in 
consideration of one’s organizational culture. 
This module is intended to identify critical factors and indicators in 
evaluating dynamic fire conditions within a structure. Any risk assessment 
can only be as good as the information gathered, which includes a great 
number of factors to inform that assessment. Rarely do we have knowledge 
of the scope of these many factors.  
Ultimately, the goal of fire literacy is to address gaps in knowledge and 
operational practice while informing organizational culture in order to 
prevent future injuries or possible death. 

Learning Outcomes 
1.  Be familiar with the relevant terms and their context. 
2.  Define the Ventilation Profile and the factors that affect it. 
3.  Describe how the Building affects the ventilation profile of a fire. 
4.  Describe how the Environment affects the ventilation profile of a 

 fire. 
5.  Describe how a firefighter can use Smoke to help to determine 

 the ventilation profile of a fire. 
6.  Describe how a firefighter can use Air to help to determine the 

 ventilation profile of a fire. 
7.  Discuss the five dynamic flow patterns and how they can be used 

 to help determine the ventilation profile of a fire.  
8.  Describe how a firefighter can use Heat to help to determine the 

 ventilation profile of a fire. 
9.  Describe how a firefighter can use Flame to help to determine 

 the ventilation profile of a fire. 
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10. Use the SAHF indicators in assessing Rapid Fire Developments. 
11. Assess a scene using the VP = BE + SAHF mnemonic. 
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2.1 Terms and Context 
Ideally, we should always strive to remove guesswork, routine, and luck 
from our fire ground decision-making. 
The ability to read and communicate a meaningful evaluation of fire 
conditions within a structure is the mark of a competent firefighter. 
Competency, in this case, is defined as: 

• A sound understanding of fire dynamics; 
• The ability to assess factors that move an unsafe fire condition to a 

dangerous one; and, 
• The vocabulary to communicate those conditions so that a set of rules 

of engagement may be formulated and applied, in the interest of our 
safety.  

Complicating the sound understanding of fire dynamics, and ultimately our 
safety, is the increasing number and use of closely related terms used to 
define or describe fire conditions or phenomena. Misuse of terminology can 
be highly problematic in that a common understanding of the nuance or 
context of a concept may be compromised or lost.  
Within the fire service and amongst outside fire safety professionals, one 
regularly hears the terms ventilation profile, vent profile, burning 
regime and ventilation state used interchangeably along with the 
misapplication of the terms compartment and room. In addition, the term 
flow path has recently entered the lexicon (as described below).  
For the purposes of this text, in order to ensure that the descriptive 
terminology used and that communication of fire conditions remain 
consistent, the following terms, definitions, and distinctions are provided. 
VP = BE + SAHF: A mnemonic used to enable the integrated evaluation of 
fire conditions within a structure. This mnemonic is used to assess the 
Ventilation Profile by relating it to Building and Environmental Factors as 
well as four fire development assessment indicators: Smoke, Air, Heat, and 
Flame. A VP=BE+SAHF assessment assists with strategic and tactical 
decision-making. 
Ventilation Profile: The appearance of the entire fire building’s ventilation 
openings, showing the flow paths of any air movement into the structure as 
well as smoke, heat, or flame out of the structure. 
Vent Profile: The visual condition presented at a specific ventilation 
opening relating to a unidirectional, bidirectional, or dynamic flow integrated 



8 | P a g e  
 

with the four fire development assessment indicators (Smoke, Air, Heat and 
Flame - SAHF). 
Flow path is the route followed by smoke, air, heat or flame toward or 
away from an opening; typically, a window, door or other leakage points.  

• The flow is caused by pressure differences that result 
from temperature differences, buoyancy, expansion, wind impact and 
HVAC systems. 

• Flow characteristics include stratification within the boundaries of a 
compartment or at an opening, the degree of turbulence and its 
direction, velocity, and shape. These characteristics can often be 
identified by evaluating the smoke/air track.  

• At openings, or within rooms, the smoke/air track flow(s) may be 
classified as unidirectional, bidirectional or dynamic. 

• Multiple flow paths are possible within a structure fire and there may 
be multiple combinations of inlets and/or outlets.  

• Flow paths can be altered by firefighting tactics. 
Unidirectional Flow - A flow of smoke or air moving in a single direction. 
Bidirectional Flow - A flow of smoke or air moving in opposing directions. 
Dynamic Flow - A unidirectional or bidirectional flow of smoke/air that 
presents irregular stratification and shape or alternates in direction 
(pulsations). 
Burning Regime vs. Ventilation State: These terms are often used 
interchangeably. While they both relate to fire conditions, the term burning 
regime encompasses the whole range from a fuel-controlled fire to a 
ventilation-controlled fire, whereas the ventilation state indicates a fixed 
point at one of those two possible conditions. It should be noted that while 
the term ventilation state has also been used interchangeably with the term 
ventilation profile, the terms describe two separate concepts that describe 
two separate conditions and should not be confused. 
Compartment vs. Room: The term compartment refers to an enclosure 
that is designed to contain a fire. Building and fire codes refer to fire-
resistance-rated construction, which define the boundaries of a fire 
compartment.  In contrast, the term room refers to an enclosure that is not 
designed to contain a fire. For example, a single-family, 3-storey home is 
considered to be a single compartment by code definitions, but within that 
compartment there may be several rooms. The building (i.e., compartment) 
is separated from surrounding dwellings by open space. A similar 3-storey 
structure that has been subdivided into three separate dwelling units, all 
separated by fire resistant walls, floors and/or ceilings, would be considered 
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as one structure having three compartments, each again containing multiple 
rooms. 

2.1.1 Context of Descriptive Terminology 
The origins of the interchangeable use of the terms likely stems from our 
earliest models of fire wherein fire phenomena were described and 
characterized through a single compartment model, with a single opening 
having a bidirectional smoke/air flow within a laboratory setting. While this 
model is useful in developing a basic understanding of fire, this model does 
not account for: 

• Multiple compartments and/or rooms; 
• Different states of ventilation therein; 
• Multiple flow paths; and, 
• Unidirectional, bidirectional and dynamic smoke/air flow between 

different compartments and/or rooms. 
For these reasons, it is of critical importance to understand the distinctions 
in the concepts and arrive at a common understanding and use of these 
terms in our communication with other fire professionals (e.g., code officials, 
fire scientists). The benefits of doing so will enhance our situational 
awareness, support effective decision-making, and reflect operational 
realities when a fire has exceeded the volume of a single room. 
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2.2 Fire Dynamics Size Up: VP = BE + SAHF 
2.2.1 Size-up: An Essential Skill 
VP = BE + SAHF is an instructional model and fire ground decision-support 
tool. This tool was specifically developed to create a common set of terms 
around which company officers and other fire service professionals may 
learn, teach, strategically assess and tactically communicate fire dynamics, 
as a priority within their chosen size-up model. 
Ultimately, the objective of the VP = BE + SAHF instructional model is to 
link knowledge of fire dynamics with operational practice. The company 
officer will be better able to: 

• Enable firefighters to competently undertake real-time analyses of 
complex fire conditions; 

• Anticipate fire spread potential; and 
• Select appropriate fire controls.   

The firefighter will be better able to: 
• Conceptualize fire conditions in pre-planning activities; 
• Inform, communicate and enforce prevention measures; and/or 
• Evaluate cause, effects and actions within a post-incident analysis or 

investigation.  

2.2.2 Ventilation Profile 

Figure 1: Ventilation profile – fire 
condition 

Figure 2: Ventilation profile – no fire 
condition 
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As defined earlier, the ventilation profile is the appearance of the entire fire 
building’s ventilation openings, showing the flow paths of any air movement 
into the structure as well as smoke, heat or flame out of the structure.  
Air movement occurs in structures regardless of whether there is fire 
involvement. Air moves in and out due to planned openings such as 
windows, doors, shafts, and HVAC systems, as shown in Figure 1 and Figure 
2. 

Figure 3: Ventilation profile – high-rise under normal conditions 

Unplanned openings such as leakage in the building envelope also result in 
air movement due to ambient conditions. Multiple compartments, rooms, 
levels, and potential openings will increase the complexity of the air 
movement. Recognizing and managing potential flow paths will dictate the 
tactical ventilation plan and ultimately, how smoke, air, heat and flame 
move throughout the structure during a fire, as shown in Figure 3. 
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2.2.3 Building Factors 
2.2.3.1 Principles of Construction 
Before addressing the building factors that may drive fire growth, it is 
important to review the basic principles of construction. Key topics of study 
include identifying the load, how it is supported and how fire conditions will 
change how the load is transferred. Loads result in compression, tension and 
shear forces that are applied to structural elements whose performance will 
depend on their material properties (such as strength, stiffness, ductility and 
plasticity). Structural elements have a hierarchy and interdependence 
through their connections and systems, any of which may prove to be a 
weak link within a given type of construction when exposed to fire. 
Therefore, structural elements need to be assessed for collapse potential. 
2.2.3.2 Types of Construction 
The five types of National Fire Protection Association (NFPA) construction 
(fire resistive, non-combustible, ordinary, heavy timber and wood frame) 
provide context for the assessment of fire propagation within that type. 
Therefore, the type of construction is a key building factor to evaluate. 
Coupled with the traditional five types of NFPA construction, hybrid 
construction types have emerged due to the adoption of Performance-
Based Design (PBD) allowed under building codes. PBDs include structures 
that are commonly described as lightweight construction. PBDs utilize a wide 
range of technologies and apply materials science to achieve structural and 
fire resistance ratings. The misapplication of historical tactics within 
structures built using PBD has led to serious injuries and multiple deaths due 
to the failure to predict and manage collapse.  
2.2.3.3 Performance-Based Design (PBD) 
Mass vs. Math 

  

Figure 4: Legacy construction Figure 5: PBD lightweight 
construction 
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Older structures were built on the principle of mass, utilizing full dimensional 
lumber for joists, flooring, walls and roof systems, as shown in Figure 4. 
Conversely, PBD structures utilize math to optimize the weight, shape, plane 
of orientation and assembly methods of structural elements, as shown in 
Figure 5. PBD components are incredibly strong under normal conditions but 
can fail quickly when deformed or when the plane of orientation changes due 
to fire exposure or a misapplication of tactics. 
Minimum Connections vs. Maximum Connections 
A traditional wooden joist construction has 2–3 connection points per joist 
such as the outside walls, cross bracing and an intervening post or support 

wall. The advent of engineered joists, such as the I-beam shown in Figure 6, 
allows for clear spans across foundation walls, but these individual joists 
may have as many as 30 connections per span. An example is the gang-nail 
plates used to construct a modern truss roof (see Figure 7). These 
connections can fail under fire conditions. 
Built in Compression vs. Built in Tension 
Traditionally built structures transfer loads through compression, whereas 
many PBD structures rely on multiple connection points and are built to 
transfer their loads through tension. Tensile failures can occur without 
warning, leading to rapid collapse. 
Energy Conservation 
Concurrent with the changing building practices has been the increasing 
effort to conserve energy wherein building air leakage (energy loss) has 
been addressed through building code requirements. A negative 
consequence of these code measures for the fire services has been that fires 
are much more likely to be ventilation-controlled upon the arrival of the 
crew. The conditions are such that the reintroduction of air through an entry 

Figure 6: Engineered lumber Figure 7: Gang-nail plates 
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point or uncontrolled ventilation may quickly result in rapid fire development 
(RFD). 
2.2.3.4 Compartmentation 
The type of construction and occupancy establish the level of 
compartmentation, along with the properties of loadbearing and non-
loadbearing components such as floors, walls and ceilings. Compartment 
size, the size and number of openings, along with the thermal properties of 
finishes also contribute to compartmentation. 
The NFPA classification of buildings provides guidance to the fire service on 
the expected performance of these components as a critical factor in an 
operational size-up. The reality is that modifications, misuse or unintended 
use has been a major factor in firefighter loss of duty deaths (LODDs). 
Therefore, it is of critical importance to assess structures in terms of their 
level of compartmentation and their performance under fire conditions.  
2.2.3.5 Finishes 
Construction finishes such as concrete and gypsum board have a high 
thermal inertia (thermally thick) and will absorb and hold heat energy. This 
will initially slow the fire growth rate, but these linings will retain this heat 
energy and radiate heat long after the fire is out. Metal claddings have a low 
thermal inertia (thermally thin), but transfer that heat quickly through the 
conduction to other potential combustibles. 
Well-insulated linings will hold heat energy in the fire compartment and this 
process may accelerate fire growth within that compartment. Combustible 
linings contribute to the fuel load of the compartment. 
2.2.3.6 Compartment Size 
The compartment size is determined by the ceiling height and the floor plan, 
as well as features such as sloped ceilings. These factors play a role in the 
growth of the fire as well as the burning regime(s) to be encountered within 
the volume.  
Traditional post-WWII homes were typically a single storey with an area of 
90m2 (1000 sq. ft.) and consisted of many small-volume rooms with 2.4m2 
(8’) ceilings. Fires originated in smaller rooms containing lower fuel loads 
than today and tended to develop slowly. The compartmentation would also 
reduce the opportunity for rapid fire spread from one room to another. 
These fires often became under-ventilated due to the lack of available 
oxygen in the smaller rooms and never progressed beyond the early growth 
stage. Lower heat-release rate (HRR) fires also resulted in lower 
temperatures than those in the under-ventilated room/compartments seen 
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today. Firefighters would arrive to much safer conditions where the rapid 
influx of air into the room or compartment would be far less hazardous. 
In contrast, modern homes have areas that may vary from 230–420 m2 
(2500–4500 sq. ft.), with open-concept floor plans including great rooms or 
foyers with two-storey high ceilings. These changes to the building, together 
with modern furnishings, result in faster growing fires due to: the larger 
volume of available oxygen initially; the higher HRR of the content fuels; and 
the ability of buoyant smoke to spread and mix with air in the upper regions 
of the great room due to the sloped (angled) ceiling. Thornton’s Rule 
dictates that eventually, the larger fire will likely become under-ventilated 
due to a modern building’s improved envelope and lower likelihood of air 
entrainment/leakage. However, this under-ventilated condition is likely to 
have much higher temperatures and more volatile fuels present in the 
smoke, presenting considerably more dangerous conditions upon the arrival 
of firefighters. 
In summary, the larger modern home may: 

• Lack protective compartmentation; 
• Promote a more rapid development of fire; 
• Develop much more heat prior to becoming under-ventilated; and, 
• Maintain those elevated heat levels for longer periods of time. 

Ultimately, this combination of factors may result in increased danger to 
occupants and responders, due to RFDs upon the reintroduction of air. 
2.2.3.7 Openings 
Horizontal and vertical openings provide pathways for buoyant smoke and 
air movement, both internally and externally to the compartment. This air 
and smoke movement can be dramatically influenced by either the HVAC 
systems in place and in operation, or through natural ventilation. 
2.2.3.8 Fuels 
Fuels within the building have a significant impact on fire growth and must 
be assessed for their: 

• State (i.e., solid, liquid or gas); 
• Geometry (e.g., wood dust, wood shavings or a block of wood); 
• Quantity; and 
• Likelihood of ignition. 

2.2.3.9 Contents vs. Structure 
Assessing the degree of fire involvement of both contents and structure is 
important to determine whether a fire is indeed a structure fire. Following   
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flashover, the fire can be assumed to be a structure fire as the temperatures 
are sufficient to degrade protective finishes and/or structural elements, 
leading to greater fire spread. This is not to say that a long-smouldering fire 
will not similarly degrade protective finishes and/or structural elements, or 
that a flashover always results in a structure fire. However, the occurrence 
of flashover is recognized as an important factor in evaluating fire spread, 
structural conditions, and potential for collapse. 
2.2.3.10 Protective Features 
Protective features must also be assessed to determine the potential for fire 
spread. This assessment should consider both passive (such as fire code 
drywall or firewalls) and active methods (such as sprinklers or stairwell 
pressurization systems). These methods play a role, both internal and 
external to the compartment, in fire control as well as in protecting life, 
property, and the environment. 

2.2.4 Environmental Factors  
Wildland firefighters consider the interaction and impact of ambient weather 
(wind, temperature and humidity) and 
the topography (shape of the land) in 
their size-up. Similarly, urban 
firefighters should recognize the need 
to evaluate these important factors in 
their fire size-up of the built 
environment, as shown in Figure 8. 
2.2.4.1 Wind 
Wind is the most critical 
environmental factor in assessing fire 
intensity and the smoke/air track in 
and out of an enclosure. Wind can 
generate large air pressure 
differences that can dominate air and 
smoke movement throughout a 
structure when a flow path is present.  
Wind can increase the supply of air to 
a fire, dramatically accelerating fire 
growth and increasing the likelihood of fire spread to exposures through 
forced convective heat transfer; direct flame contact; or transport of fire 
embers toward uninvolved fuels. 

Figure 8: Wind effects on a building – plan 
view 
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Generally, wind blowing against a building surface will produce a higher 
pressure on the windward side and air movement will be toward the leeward 
side, where the pressure is lower (see Figure 9). The pressure differences 
caused by wind on buildings can cause significant structural damage, as 
evidenced in Figure 10. 

 
Figure 9: Wind effects on a building – elevation 

 

2.2.4.2 Temperature and Humidity 
The impact of extreme temperature and humidity is most prominent in the 
wildland setting where it affects the temperature (preheated) and moisture 
content (low humidity) of fuels. While fuels in the urban environment will 

Figure 10: Roof delamination from wind effectsi 
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similarly be affected, the more significant impact will be on the movement 
and behaviour of smoke released from a structure. 
2.2.4.3 Stack Effect 
Stack effect is the movement of air in and out of buildings as a result of air 
buoyancy, particularly in tall buildings, stairwells or chimneys. Buoyancy is 
driven by a difference between indoor and outdoor air density as a result of 
temperature and humidity. The resultant buoyant pressure can have a 
significant impact on smoke/air movement and control. 

 
Figure 11: Stack effect in tall buildings – seasonal variations 

Stack effect is usually associated with tall buildings due to height of flow 
paths through numerous leakage paths, shafts and ductwork. Large pressure 
differences are possible, and may be compounded by opening and/or failing 
to close doors by firefighters or occupants. The failure to manage the 
resultant flow path(s) dominated by stack effect has resulted in serious 
injury and death. Stack effect can also be used to great advantage in 
clearing stairwells during high-rise operations particularly during winter 
conditions.ii 
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It should be noted that stack effects in winter can be significant even in a 
one or two storey house and are increased in tall buildings as shown in 
Figure 11. Reverse stack effects are also possible in warm climates within 
air-conditioned buildings, where smoke flow can be reversed, thus obscuring 
the actual location of the fire. Extremely low ambient temperatures can 
cause rapid cooling of discharged smoke. The cooler smoke will have 
decreased buoyancy, and entrained water can condense and precipitate out 
to produce a dense white smoke. When combined with low atmospheric 
pressure, an inversion layer can form that will prevent the smoke from 
rising. The lack of buoyancy in the smoke may be interpreted as a low fire 
intensity, when in fact, the fire intensity may be quite severe.iii 

It is important to note that a significant stack effect can 
produce the same forced combustion and vent 
characteristics as a wind impacted fire, without the presence 
of a wind condition. 

2.2.4.4 Topography 
The natural lay of the land and/or the built environment can generate 
significant aerodynamic effects even in low-to-moderate wind conditions. 
These aerodynamic effects, such as pressure zones, buffeting, rip currents 
and vortices, around a structure are caused by: 

• Variations in the elevation of the surrounding land and/or buildings; 
• The fire building geometry (height and its shape); and 
• The direction and velocity of the wind on the various sides of the 

involved structure.  
Buildings may be less likely to show initial fire indicators regardless of the 
environmental factors due to modern well-insulated construction methods 
used in environments that experience temperature extremes. Firefighters 
must be aware of the various factors and assess their impact on what is 
being seen. Firefighters must also deduce how these factors may combine to 
magnify fire conditions or create extreme fire conditions, such as those 
encountered in a wind-driven fire. 

2.2.5 Smoke, Air, Heat and Flame (SAHF) Indicators 
Like the instrument dashboard in a car, Smoke, Air, Heat, and Flame (SAHF) 
represent the indicators by which a firefighter may assess fire conditions 
within a structure. These indicators are interrelated and relate to the 
dynamic fire development and the interactions of firefighting activities within 
a structure. Firefighters’ ability to competently read and communicate fire 
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conditions is based on what they are able to observe visually or through a 
thermal imaging camera (TIC). 
SAHF movement and control are critical in assessing and managing the 
effects of fire within structures. The major factors causing SAHF movement 
within a structure are stack effect, HVAC systems, wind (all discussed 
earlier), as well as buoyancy and expansion resulting from the heat of the 
fire. Understanding these factors and their interrelationship allow the 
practitioner to evaluate and plan for appropriate controls. 
SAHF indicators may be assessed individually, but it is important not to 
focus exclusively on a single indicator. Rather, it is necessary to examine the 
indicators together and determine which is the most important within the 
context of the assessed building and environmental factors present to 
interpret the ventilation profile. An example of a single indicator observation 
is smoke issuing from a cockloft through a crack in a brick wall. By 
understanding that air must be moving in from another inlet or leakage 
point, and by examining other indicators, we can begin to evaluate the 
severity of the fire conditions and the potential for RFD.  

The smoke and air track are typically read together to 
quickly identify the ventilation state within the burning 
regime(s), the flow path(s) and the vent profile (in the case 
of a structure with multiple openings). 

2.2.6 Smoke 

Smoke: The airborne solid (soot, fibres and dust) and liquid 
particulates (hydrocarbons and water) and gases (CO, HCN, 
phosgene, and many other flammable and/or toxic gases) 
evolved when a material undergoes pyrolysis or combustion, 
together with the quantity of air that is entrained or 
otherwise mixed into the mass.iv 

The scope of the above definition of smoke sets the stage for our 
understanding of why fire is so dynamic and why firefighters have long 
utilized smoke to evaluate fire conditions. Within smoke, we have all three 
phases of matter evolved into a fuel mixture with air that may or may not 
support combustion, depending on heat conditions and oxygen 
concentrations.  
The mixing and movement of smoke from a source fire is derived from the 
physical properties of gases that, when heated, result in buoyancy and 
expansion. 
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2.2.6.1 Buoyancy 
Buoyancy is an upwards force exerted on a mass that is less dense than its 
surroundings. Thermal buoyancy is the tendency of warm air or smoke to 
rise when located in cooler surrounding air, as the air and smoke become 
less dense with increasing temperature. 
Thermal buoyancy causes smoke to move through openings and leakage 
paths in walls and ceilings above the fire, as shown in Figure 12. While the 
buoyant force is relatively small, it will drive smoke movement. In taller 
buildings, the effects of buoyancy can be much higher and possibly 
overcome the design of state-of-the-art smoke control systems. However, as 
smoke moves away from the fire, heat transfer and dilution reduce its 
temperature and the effect of buoyancy decreases. 

 
Figure 12: Buoyancy of smoke 

Rapidly roiling smoke indicates that the gases are at a high temperature. 
Even very dense fire products will be lighter than air when they are heated 
to high temperatures. In contrast, cooler smoke has a tendency to slowly 
drift upwards or can even settle downwards as it cools. Less buoyancy could 
indicate relatively low compartment temperatures, or it could indicate that 
cooling has occurred as the smoke has travelled some distance through 
colder air or uninvolved sections of the structure. 
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2.2.6.2 Expansion 
In addition to buoyancy, the heat of a fire can cause smoke movement due 
to expansion. The energy released by a fire decreases the density of the 
heated smoke, which will result either in an increased volume, or increased 
pressure if the space is confined, as shown in Figure 13. 
In a typical fire, the volume of incoming air can increase more than 3-fold 
due to heating. Air is 78% inert nitrogen, and it is the nitrogen expansion 
that drives this significant increase in volume. While this results in negligible 
pressure increases within a room or compartment that is open to the 
outside, a hot, tightly sealed fire compartment will experience pressure 
differences that can push significant volumes of smoke through leakages into 
uninvolved areas or to the exterior. 

 
Figure 13: Expansion of smoke 

2.2.6.3 Volume 
In many instances, smoke may be the only visible indicator of a fire. The 
volume of smoke may indicate the size, location and stage of fire within a 
structure. However, the volume of smoke may not always be a reliable 
indicator. Heated smoke will rise vertically and spread out horizontally when 
vertical movement is restricted, as shown in Figure 14. When the smoke 
reaches horizontal obstructions, it will increase in depth and flow to other 
vertical paths such as poke-throughs, voids and utility shafts, sometimes 
emerging some distance from the source fire. Recent research from 
Underwriters Laboratories (UL), the National Institute of Standards and 
Technology (NIST), and others indicates that most fires in occupied 
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residential buildings are oxygen-limited (ventilation-limited) and go through 
a decay phase, where a decrease in temperature and smoke production 
could result in no visible signs of smoke from the exterior.v Most firefighters 
have experienced the situation where a structure is releasing large volumes 
of smoke and have later discovered that the actual fire area was either 
smaller than anticipated, or in an unexpected location. As with all fire 
indicators, it is very important not to read just one indicator in isolation and 
to always consider the potential for fire spread within the type of 
construction.  

 

 
Figure 14: Smoke volume & velocity, small room (top), large room (bottom) 

2.2.6.4  Velocity 
Smoke velocity is an indicator of pressure that has built up within a 
structure. The pressure is developed by buoyancy and expansion due to heat 
released by the fire. Smooth or turbulent flow of the smoke is indicative of 
the velocity and temperature. Cooler smoke issuing from an opening will 
slow quickly as it mixes with colder air, whereas hotter smoke will appear to 
boil and move quickly upwards, as shown in Figure 14. Smoke velocity—
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when evaluated in the context of the structure—may indicate the degree of 
fire confinement as well as the ventilation state. 
2.2.6.5 Thickness (Optical Density) 
The apparent thickness of the smoke can be a good indicator of the 
efficiency of the combustion process. In the early fuel-controlled stage, the 
rate of smoke production is lower than in later stages due to relatively good 
air supply. Smoke production will increase as the fire becomes ventilation-
controlled and the combustion becomes less ideal. Severely ventilation-
limited fires will produce large volumes of thick dark smoke. Smoke 
thickness is also a function of fire duration. It is possible for a relatively 
small fire to produce a large volume of thick smoke if it has been burning for 
a long time in ventilation-limited conditions.  
2.2.6.6 Interface Height vs. Neutral Plane 
The distinction between the interface height and the neutral plane is 
important when assessing the potential for RFD. While the two terms are 
often used interchangeably to describe the boundary between the hot smoke 
and cool air, they are in fact distinct terms. The interface height refers to the 
level of the interface between the hot and cold zones within an enclosure, 
while the neutral plane refers to the horizontal plane of net-zero pressure 
difference between the interior and exterior of a compartment at an opening. 
Above the neutral plane, pressurized gases and smoke flow out of the 
enclosure; below the neutral plane, a negative pressure allows air to flow 
into the enclosure, as shown in Figure 15.  
As the fire develops within an enclosure, the interface height (i.e., the 
boundary between the heated smoke and the cooler air) will lower, and may 
be observed through thermal imaging or the corresponding smoke 
stratification and neutral plane. Therefore, a high interface height could 
indicate that the fire is in the early stages of development, with dependant 
factors being ceiling area/height, distance to the fire, vent openings/heights 
and building geometry. 
A sudden rise in the layer could indicate that ventilation has occurred. 
Gradual lowering of the layer often indicates a build-up of hot fire gases, a 
situation that could progress to flashover, if the appropriate controls are not 
put into action. A sudden lowering of the layer could indicate a rapid 
intensification of the fire, as shown in Figure 16. 
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Figure 15: Interface height and neutral plane – single room (top), large divided rooms 

(bottom) 

Both terms effectively describe a boundary, and taken together, they 
provide an enhanced understanding of fire development in an enclosure that 
aids in the selection of appropriate fire ground strategies and risk levels. A 
descending neutral plane and interface layer must be recognized and 
communicated to ensure safe operations. 

 
Figure 16: Lowering of the interface layer as the fire progresses towards flashover 

It must be stressed that an observed neutral plane at an opening may 
correspond to the interface height within a hallway or room. However, the 
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neutral plane may not be representative of the interface height within the 
fire room in a complex building layout (e.g., plenum). This may result in 
firefighters not perceiving the severity of fire conditions that will soon be 
overhead or banking down on them.  
2.2.6.7 Colour 
Smoke colour can vary with the type, physical state and geometry of heated 
materials, as well as the available ventilation. There are some general 
principles that can be used during initial size up. 
Dark smoke often indicates fuel-rich conditions, due to restricted air supply. 
Where flaming or smouldering combustion occurs, the carbon in the fuel is 
released as soot in the smoke, resulting in a very dark colour. If the air 
supply is good, more of the carbon will react (producing more carbon 
dioxide) and will result in lighter coloured smoke and a brighter (yellower) 
flame.  
Brown smoke can indicate the early stages of the pyrolysis of timber 
products. This is caused when the lignin breaks down and tar is released. 
Brown smoke may also indicate the presence of fire retardants. 
Grey smoke indicates that at least some flaming combustion or smouldering 
combustion is present. Where darker smoke from flaming or smouldering 
combustion mixes together with whiter pyrolysis-smoke, the result can be  
grey smoke. In addition, dark smoke that has travelled some distance can 
cool on surfaces and precipitate out larger carbon particles and aerosols, 
resulting in lighter grey smoke.  
White smoke—which is often confused with steam—can be produced when 
certain fuels are heated to their pyrolysis temperature and volatile 
components are released. If the heat continues to increase and there is 
insufficient oxygen even for smouldering combustion, then the production of 
white smoke will continue. White smoke can have a very high fuel content, 
represents a significant danger and should never be treated lightly. 

White smoke may accumulate and drift into uninvolved sections of the 
building. Even though this smoke can be at a lower temperature, it has a 
very high energy content and the introduction of flames into these spaces 
can result in a very sudden and powerful ignition. 
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Caution: The colour of the smoke is NOT a reliable method 
for determining the type or quantity of unburned fuel 
present. Combustion conditions and operational activities 
can dramatically alter the colour of smoke. Changing 
ventilation and hose stream application can generate 
turbulence, dilution and cooling that further masks the fire 
condition. A good rule of thumb is to always look for 
changes in any of the indicators. 

In summary, it is critical to consider all of these indicators together before 
deciding on strategies and tactics. While true for all indicators, it is 
particularly important not to jump to conclusions when considering smoke 
colour. 

2.2.7 Air 
Air is one of the four fire development assessment indicators that may be 
observed at an opening or within a structure. Being invisible, air is typically 
characterized through the movement of the contrasting smoke, its velocity 
and direction, its flow (smooth vs. turbulent) and its height at an opening 
(neutral plane) or within a structure (interface height). When combined with 
the smoke indicator, it is known as the smoke/air track. 

“It is most dangerous for any persons who happen to be in 
other rooms of the house, particularly those above and at 
the back, into which, after a front window has been cut 
through (broken), it is probable, if not almost certain, that 
the fire will penetrate before the firemen can reach them...”  

- Sir Eyre Massey Shaw, 1868 

It is vital that firefighters understand the likely pathways of air movement 
due to planned or unplanned ventilation in all parts of the structure (see 
Figure 17). Air is the single most important factor in enclosure fire growth 
and decay, as dictated by Thornton’s Rule. 

Remember, doors or windows opened to gain entry provide 
air to the fire. Employ correct door entry procedures and do 
not open doors or windows until crews are ready to enter 
the structure for fire attack. Consider the implications of 
window failure or unplanned ventilation of the compartment. 
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Figure 17: Identify the air flowvi 

2.2.8 Smoke/Air Track 

The smoke/air track layering are functions of the gravity 
current and are typically read together to quickly establish 
the burning regime, flow path and overall vent profile (in the 
case of a single opening) or the ventilation profile (in the 
case of a structure with multiple openings). The layering of 
smoke and air as a result of the gravity current can be 
overcome by the force of the wind or by varying gas 
pressures due to the combustion cycle of the fire. The forces 
create dynamic flow paths that are indicators of extreme or 
unstable fire conditions.  

- McBride, 2008vii 

2.2.8.1 Gravity Current 

Gravity Current: An opposing flow of two fluids caused by a 
density difference. 

- Chitty, R - 1994viii 

A gravity current forms when the cooler, denser, fresh air flows under the 
hot, less dense buoyant gases at an opening into a fire compartment or 
room. At the interface, there will be a premixing of air and combustible 
gases. This pre-mixing is an important element of RFD.  
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Gravity Current and Pre-mixing of 
Gases 
A gravity current occurs because the 
density of the fresh air is higher than 
the density of the hot smoke inside 
the compartment. In Figure 18, we 
see the effects of the gravity current 2 
seconds and then 10 seconds after 
opening a vent to a heated 
compartment. The cool air (blue) 
enters and mixes with the hot smoke 

(red), creating a combustible region 
(green).ix  
2.2.8.2 Burning Regime 
Identifying a Fuel-Controlled Ventilation State 
In the early stages of fire development, the fire grows as a direct function of 
the amount of fuel involved in the burning, with little or no influence from 
the compartment or room environment (i.e., size, shape or number of 
openings). Therefore, fires with more than enough air (oxygen) for 
combustion are said to be “fuel-controlled.” These fires are comparable to 
free-burning outside fires. 
Identifying a Ventilation-Controlled Ventilation State 
As a fire grows larger, the demand for air increases, as does the volume of 
hot smoke produced by the fire. Eventually, this condition leads to a 
situation where the discharged smoke blocks off the opening and restricts 
the ingress of air towards the base of the fire. The restricted air track results 
in an increase in inward air velocity that creates a turbulent, counter-current 
smoke flow out of the opening. 

 
Figure 19: Ventilation controlled vs. fuel-controlled firex 

Figure 18: Gravity current 
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The image on the left of Figure 19 shows a ventilation-controlled fire. 
Firefighters must try to assess to what extent the application of air at one or 
more openings will increase the rate of fire development and spread. The 
image on the right shows a fuel-controlled fire that is sufficiently “free 
burning” that the addition of more air is not likely to cause any (or further) 
RFD. 
Laminar or Turbulent? 
When viewing the smoke/air track at an opening (neutral plane), a slow and 
smooth (laminar) smoke/air track (as shown in Figure 20) could indicate 
that the fire is in the early stages of development and most likely still fuel-
controlled. If the smoke/air track is fast and turbulent (often corresponding 
to situations with a low interface height), this could indicate a working fire 
that is in the ventilation-controlled phase (Figure 21). 

 
Figure 20: Laminar smoke movement Figure 21: Turbulent smoke movement 

 

Caution: Do not make assumptions based on observation of 
only one vent profile. Quite often there will be multiple vent 
profiles making up the full ventilation profile. A better 
assessment can be made based on the combined 
information presenting across that full profile. 
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2.2.8.3 Indicators 
Table 1: Indicators of fuel- and ventilation-controlled enclosure fires 

Fuel-Controlled Ventilation-Controlled 
Developing or decaying fire Fully developed or smouldering fire 

High interface height and neutral 
plane 

Low interface height and neutral 
plane 

Better visibility Poor visibility inside the 
compartment 

Bright yellow flame Smoke and/or air being drawn back 
into the fire 

 Smoke pulsations out of openings 
 Whistling sounds 

2.2.8.4 Flow Path 
The flow path relates to the smoke/air track. It describes the route that 
smoke and flame move away from the seat of the fire to any outlet(s), as 
well as the corresponding flow of air to the fire from any inlet(s). The flow 
path also relates closely to the ventilation profile of a building, and to the 
vent profiles of individual openings. The term ventilation profile considers 
the ventilation openings of the entire building, showing the flow paths of any 
air movement into the structure, as well as the smoke, heat or flame out of 
the structure. Vent profiles represent the visual conditions at a specific 
ventilation opening, and can be unidirectional, bidirectional or dynamic. 
Flow Path Management 
It is possible to reduce the rate of fire growth if the inlet(s) and/or outlet(s) 
can be closed or restricted. In addition, purposeful management of the flow 
path can increase crew safety while hose lines are being advanced. 

Note: There may be several flow paths within a structure 
depending upon the building design and the available 
ventilation openings (e.g., doors, windows, shafts). The flow 
within the flow path may be characterized as being 
unidirectional, bidirectional or dynamic (such as that 
encountered during wind-impacted fires). The shape and 
position of the smoke/air track at a vent opening can be an 
important indicator of the intensity of the fire. 
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Velocity and Direction 
When an opening is created in a fire area, the heated gases will flow out of 
the top of the opening, and cool air will flow in through the bottom of the 
opening. A sudden inward movement of the air track could indicate the 
potential for a RFD. In these cases, the sudden inward rush of air will be 
followed by an outward rush of smoke and/or flame, indicating that an RFD 
has occurred. 
Smoke or flame being discharged from the total cross-sectional area of 
ventilation openings usually indicates that it is an outlet and that at least 
one inlet is located somewhere else in the structure. An opening that is both 
a ventilation inlet and outlet will show signs of smooth or turbulent flow at 
the neutral plane, depending on the stage and intensity of the fire. 
Unidirectional Flow  
A unidirectional flow is a flow of smoke, flame or air moving in a single 
direction across the full area of the opening, as shown in Figure 22. A 
unidirectional flow path can exist as either exhaust or an inlet.  

  
Figure 22: Unidirectional flowxi Figure 23: Bidirectional flowxii 
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Exhaust: Smoke or flames seen leaving an opening from the 
very bottom to the top of the opening are indicators of a total 
exhaust outlet. 

Inlet: No smoke or flames leaving an opening or smoke or 
flame seen around the perimeter of an opening, or appearing 
to be held at the opening, are indicators of an inlet. 

2.2.8.5 Bidirectional Flow 
Bidirectional flow describes a smoke/air flow moving in opposing directions 
within the same opening, as shown in Figure 23. 

Exhaust/Inlet: The SAHF flow will be representative of the 
burning regime and the stage of fire development. Smoke or 
flames seen leaving from the upper portion of an opening 
with air entering the bottom portion of an opening will 
present a wide range of possible stratifications within the 
smoke/air track. The stability of the neutral plane observed 
outside a structure is indicative of the flow velocity. 

2.2.8.6 Dynamic Flow 
A unidirectional or bidirectional flow of smoke/air that presents irregular 
stratification and shape, or alternates in direction (pulsations) is identified as 
dynamic flow. Under normal fire conditions, the gravity current will dominate 
the layering of hot buoyant smoke and cooler air within a compartment. This 
gravity current leads to a clearly delineated smoke/flame layer exiting across 
the upper section of an opening or moving within a volume, as well as cooler 
air layered below it.   
Winds blowing into a closed fire compartment can lead to a high-pressure 
zone in the compartment. Under normal wind conditions, a room with only 
one opening will display a bidirectional smoke/air track. This will be either 
fuel-controlled (smooth flow) or ventilation-controlled (turbulent flow). In a 
wind-impacted scenario resulting from high winds, the opening can 
aggressively alternate from a total inlet to a total exhaust outlet with a 
range of unique vent profiles. Alternatively, a steady-state unidirectional 
flow may also present a unique vent profile. 

In a wind-impacted flow path, fire control is only safely 
achieved via the introduction of water from a position 
protected from or remote to the flow, by controlling 
openings and/or using wind-control devices. 
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Pulsations and Whistling Noises 
Smoke observed pulsing out of openings is a result of variations in pressure 
due to limited oxygen supply, and indicates a ventilation-controlled fire. As 
the oxygen level decreases, so does the intensity of the combustion process. 
This condition, in turn, decreases the temperature and consequently the 
volume of hot smoke. This condition causes air to be drawn in, increasing 
the fire intensity and internal pressure until the air is consumed and the 
cycle starts again. Audible indicators such as whistling noises may also help 
one to recognize the presence of pulsations. The whistling noises result from 
smoke/air being pushed in and out of the compartment through small gaps 
or openings that result from pressure variations. It should be noted that it 
can be difficult to notice this audible indicator above the background noise.  
In some cases, pulsations can develop into a situation where the sudden 
opening of the compartment could lead to backdraft. Extreme caution should 
be exercised before creating any opening in these conditions. It is important 
for firefighters to cool the smoke and surfaces while undertaking door 
control before tactical venting operations begin. 
Warning Signs 
In the case of fires impacted by wind and/or varying gas pressures due to 
the combustion cycle of the fire (pulsations), the layering characteristics of 
the flow—and therefore the vent profile(s)—will present in an irregular 
manner. 
Examples of irregular vent profiles are shown in Figure 24, and can be 
described as: 

• Eccentric; 
• Projected; 
• Inverted; 
• Hollowed; 
• Pulsations (such as puffing); and 
• Star fire. 
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(i) Eccentric vent profiles 

 

(ii) Projected vent profiles 

 
(iii) Inverted vent profiles 

 
(iv) Hollow vent profiles 
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(v) Puffing vent profiles 

 
(vi) Starfire vent profiles 

Figure 24: Irregular vent profiles. 

Atypical vent profiles may also be a combination of the above irregular vent 
profiles, the combinations and degree of presentation being limitless. 

The critical point here is that the smoke/air track 
characteristics are abnormal and may be unidirectional, 
bidirectional or may alternate dynamically. 

REMEMBER: Evaluate the ventilation profile! 
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‘The men of the fire brigade were taught to 
prevent, as much as possible, the access of air 
to the burning materials. 

What the open door of the ash-pit is to the 
furnace of a steam-boiler the open street door 
is to the house on fire. In both cases the door 
gives vital air to the flames.' 

- Chief Fire Officer James Braidwood, 1866  

2.2.9 Heat 
Temperature differences can be observed directly and may be measured 
during size-up with the use of a TIC. The effects of temperature can be 
observed through evaluation of key heat indicators, although these 
indicators may be obscured by well-insulated structures. 
2.2.9.1 Blackening of Windows with no Flame Showing 
Blackening indicates rich conditions (smoke ignition potential), and is often 
accompanied by oily deposits on the inside of the window. This indicator may 
be difficult to see on double- or triple-glazed windows.  
2.2.9.2 Cracking or Crazing of Glass 
As the temperature of glass is increased, the only type of breaking that is 
likely to be observed is explosive cracking, giving an appearance similar to a 
mechanical fracture with radial cracks. Typically, cracks or broken inner 
panes of a multi-pane window are readily evident. Crazing (tightly spaced 
random cracks) occurs when water is applied to the surface of heated 
glass.xiii Wetting of heated glass should be avoided, as it may create an 
unplanned ventilation opening. 
2.2.9.3 Blistering or Discolouration of Paintwork or Cladding 
Blistering or discolouration can be easily seen on lightweight internal doors, 
but may be absent in heavy, well-insulated exterior doors. Smoke transport 
through or up a wall and exiting at gaps in cladding, depending on the type 
of finish, may exhibit soot deposition, charring or melting. 
2.2.9.4 Sudden Heat Build-up 
Sudden heat build-up is an indicator frequently noted as a sign that 
flashover or backdraft is imminent. However, firefighters should not rely on 
this indicator, as it often occurs after some form of smoke ignition has 
commenced in the upper section of the compartment or room. This condition 
is often obscured from view, and by the time firefighters feel the heat 
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through their personal protective equipment (PPE), they will be in a very 
dangerous situation. Assessing the other indicators allows firefighters to 
anticipate conditions and thereby prevents them from experiencing this late-
occurring and potentially fatal indicator. 
2.2.9.5 Thermal Imaging Cameras (TICs) 
One of the best ways to detect heat is by using a TIC to evaluate thermal 
bridging around windows, doors and hardware. Some modern TICs have 
automatic and user-selectable colour palettes, such as black/white or colour. 
The different palettes can help identify details on an image and improve 
recognition of the differences in temperature (it is recommended that you 
use a NFPA 1801 certified camera). Where available, TICs should be a 
standard part of every size-up, fire attack (stream placement), search and 
rescue and overhaul. Remember that TICs do not read smoke temperatures; 
rather, they read surface temperatures and some convective heat currents. 
Smoke temperatures are typically much hotter than those displayed by TICs. 
2.2.9.6 Hose Streams 
The evaporation of a water film applied across a surface may be used to 
detect and evaluate heat conditions. In some cases, it is possible to get an 
indication of the interface height by observing the line at which the 
evaporation ceases on a door. This sign may be absent on well-insulated 
doors. 
Directing a hose stream across the floor prior to entering or while operating 
inside a structure provides firefighters visible cues as to the heat, air flow 
and surface conditions ahead of where they are operating. Water application 
improves temperature contrast for the TIC, accentuating holes or 
compromised flooring while highlighting obstacles (e.g., furniture, walls). 
Water evaporation supplies information on overhead heat, air flow and 
direction. This technique has the added benefit of clearing any sharps prior 
to advancing. 

2.2.10 Flame 
Flame indicators are probably the most obvious of the SAHF indicators. 
There is a tendency for firefighters to focus exclusively on visible flames 
upon arrival. There is nothing inherently wrong with this approach, as long 
as it does not lead to a loss of situational awareness. Unless the structure is 
totally involved, it is still crucial to read all fire behaviour indicators to get a 
complete picture of the current stage of fire development. Careful 
examination of the following indicators may provide further information to 
help assess the prevailing fire conditions.  
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2.2.10.1 Volume and Location 
Incidents in which flames are 
externally visible on arrival make it 
easier to determine the likely seat of 
fire and direction of spread. It is 
important to look for signs of multiple 
seats of fire and to realize that visible 
flame may have spread some distance 
from the original seat.  
2.2.10.2 Auto-ignition (Flash Fire) 
Smoke auto-igniting outside an 
opening indicates that the internal 
conditions are very hot (above the 

auto-ignition temperature (AIT)) and 
too rich to support full flaming 
combustion inside the compartment. When the super-heated rich smoke 
leaves the compartment, it can mix with air and fall within the flammable 
range, as shown in Figure 25. If this smoke does not cool below the AIT, it 
will ignite without an ignition source. When these conditions are 
encountered, it is critical to realize that increasing the air available to the 
room will result in a sudden, and possibly violent, increase in fire intensity. 
Under these conditions, doors or windows should be closed until hose lines 
are in place. Careful application of water into the space prior to ventilation 
can reduce the temperature of the smoke below its AIT and reduce the 
likelihood of RFD.    
2.2.10.3 Pockets of Flame Forming in the Smoke Layer (Flash Fire) 
Observation of pockets of flame 
forming within and above the 
interface layer may be an indicator 
that the unburnt gases in the smoke 
layer are approaching their AIT, or 
that high temperature gases are 
approaching an ignitable mixture with 
air. This condition, as shown in Figure 
26, often indicates a potential onset of 
RFD, and possibly flashover. It is 
recommended that one cool the 
smoke and consider withdrawal.  

Figure 25: Auto-ignitionxiv 

Figure 26: Pockets of flamexv 
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2.2.10.4 Rollover (Flash Fire) 
Once the accumulated unburnt 
gases begin to ignite, it is 
common for the flames to roll 
across the ceiling, resulting in a 
rapid increase in radiant heat, 
as shown in Figure 27. This 
condition could lead to 
flashover or further smoke 
ignition. The application of 
water into the upper layer may 
stop or delay the progression 
of the rollover. Similarly, if it is 
not possible to place water on 
the burning surfaces to 
prevent the redevelopment of 
the heat and unburnt gases, the crew should retreat to a point of safety, 
cooling the smoke as they go.  

2.2.10.5 Colour 
Traditional teaching tells us that the colour of 
the flame can give an indication of the 
product that is burning. This assumption, 
however, can be misleading, as the same 
product can produce various colours of flames 
when it burns, depending on the combustion 
process. For example, propane that is 
premixed with air will produce a blue-coloured 
flame (due to more complete combustion). If 
the process of diffusion mixes the fuel and air, 
the flame will be yellow due the presence of 
carbon particles from a less efficient 
combustion process. LPG burning in an 
oxygen-deficient or fuel-rich environment can 
produce a red flame. 
Another example of how air alters flame 
colour is in the combustion of particleboard 
within a compartment. When the air supply is 
good, the flame will burn with a yellow flame. 
If the oxygen concentration is reduced, the 

Figure 27: Rolloverxvi 

Figure 28: Effect of air on flame 
colourxvii 
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flame becomes a reddish-orange colour.  
In a compartment fire, yellow flames generally indicate a reasonable air 
supply. As the combustion process becomes less than ideal (less oxygen), 
the flames will start to turn orange and then red.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                
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Module Review 
Remember that the ability to understand fire dynamics is a critical skill that 
must be fully developed for both an officer and firefighter to properly assess 
fire conditions.  
Gathering fire-ground information is a team effort and must include a 
tactical 360° of the structure, utilizing a TIC to observe both the visible and 
infra-red spectra.  
Relying on visual indicators alone 
is not always possible within 
complex buildings or under 
ventilation-controlled conditions. 
Failure to utilize a TIC greatly 
increases the opportunity to miss 
critical thermal cues for safe 
entry and operations.  
Everyone on the team must have 
a common language and 
understanding of how to 
communicate fire conditions in a 
consistent manner, as part of the 
overall operational size-up. 
Equally, all crew members must 
continually monitor their 
environment to determine if 
conditions are improving or 
deteriorating.  
The VP = BE + SAHF 
assessment should be a 
continuous exercise until the fire 
is fully extinguished and any 
other incident risks are resolved.  

Remember to evaluate the Ventilation Profile and BE+SAHF 

 

  

Figure 29: Ventilation Profile = BE+SAHFxviii 
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Review of Learning Objectives 
1.  Be familiar with the relevant terms and their context. 
2.  Define the Ventilation Profile and the factors that affect it. 
3.  Describe how the Building affects the ventilation profile of a fire. 
4.  Describe how the Environment affects the ventilation profile of a 

 fire. 
5.  Describe how a firefighter can use Smoke to help to determine 

 the ventilation profile of a fire. 
6.  Describe how a firefighter can use Air to help to determine the 

 ventilation profile of a fire. 
7.  Discuss the five dynamic flow patterns and how they can be used 

 to help determine the ventilation profile of a fire.  
8.  Describe how a firefighter can use Heat to help to determine the 

 ventilation profile of a fire. 
9.  Describe how a firefighter can use Flame to help to determine 

 the ventilation profile of a fire. 
10. Use the SAHF indicators to assess rapid fire developments. 
11. Assess a scene using the VP = BE + SAHF mnemonic. 
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