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This document outlines and discusses the rationale for the anticipated benefits derived from the installation of automatic smoke and heat vents and draft curtains (where provided) in buildings required to be protected by conventional automatic sprinkler systems. In the anticipated benefits enumerated below, fire protection systems are taken to perform as intended unless specifically identified to the contrary.
1.
Reduces Smoke and Heat Damage to the Building and Contents

Property damage in sprinkler controlled fires is dominated by smoke damage. Direct flame damage is limited, water damage due to wetting by sprinkler spray occurs over the sprinkler operating area, water damage due to pooling of sprinkler water may damage stock stored directly on the floor well beyond the operating area of the sprinklers, and smoke damage without venting extends over the entire volume of the uncompartmented space. There is very little damage caused by convected or radiant heat. 


A.
Smoke and heat vents/draft curtains contain the smoke and hot gasses to 


the draft curtained area, thus minimizing fire and smoke damage to the 


rest of the building and its contents.

B.
Smoke and heat vents (with or without draft curtains) reduce the temperatures and the smoke concentrations in the building, thus reducing the deposition of smoke onto building and contents surfaces and thermal damage to those surfaces.

C.
Smoke and heat vents (with or without draft curtains) keep the hot smoke/gas layer relatively high in the building so that 
fewer contents are directly exposed to the smoke and heat, resulting in less damage.

2.
Improves Firefighter Safety


Firefighters may have to travel very long distances into these large undivided 
buildings to reach the seat of the fire. This exposes them to risks posed by 
potential roof collapse, smoke logged conditions resulting in reduced visibility, 
disorientation, and exposure to contaminated air and hot gasses.

A.
Smoke and heat vents minimize the likelihood that firefighters will need to access the roof in order to manually vent the fire, and in the event that firefighters must access the roof, the smoke and heat vents will minimize the time required to perform the manual venting.

B.
By providing improved visibility less time must be spent inside the building fighting the fire since access to the base of the fire is quicker, thus minimizing the exposure of firefighters.

C.
Reduces ceiling temperatures which in turn will decrease the potential for a roof structural collapse which also allows the firefighters more time to perform an interior attack and be more effective.

D.
Will reduce the exposure of firefighters to smoke and hot gasses including CO by keeping the smoke layer relatively high.
3.
Improves the Efficiency of the Fire Department


In addition to safety issues, the effectiveness and efficiency of fire department operations are also improved by the use of automatic venting.
A.
Smoke and heat vents improve visibility within the building so that the 

firefighters can find the seat of the fire quicker. Thus, fire extinguishment is 
more effective and quicker, resulting in less property damage and less 

time spent on the scene.

B.
Improved visibility also facilitates search and rescue operations.

C.
In the event that sprinklers fail to control the fire, smoke and heat vents provide a period of time during which firefighters can move to the seat of the fire and manually control and extinguish the fire by maintaining visibility and tenability within the space.

D.
The fire department is able to leave the scene sooner because smoke 

removal and overhaul will be less time consuming since the smoke 

and heat vents can be used to assist in removing the smoke from the 

building after the fire has been controlled. After the fire has been 


extinguished the smoke and heat vents can still be used to effect 


forced ventilation via positive pressure ventilation (PPV) or other means to 
remove the last remains of the smoke that has lost most, if not all, of its 

buoyancy. This also helps to minimize further smoke damage by limiting 

the travel of smoke to other parts of the building that were not directly 

affected by the smoke and hot gasses.

4.
Facilitate Occupant Egress from the Building

While sprinklers drive smoke to the floor within the sprinkler operating area, 
during venting the hot smoke layer is maintained beyond the operating area of 
the sprinklers. Without venting, the two layer character of the fire environment is 
quickly lost so there is no longer an upper hot gas layer and a cool lower layer, 
resulting in the mixing of the smoke and other gasses, eventual loss of 
buoyancy, and smoke logging throughout the building. 

A.
Vents slow the descent of the hot smoke layer, thus increasing the time 

available for occupants to escape before the building is filled with smoke 

and blocks the egress paths to the exits.
B.
Smoke and heat vents provide additional time for the occupants of the 

building who may not become aware of the fire until the first sprinkler 

operates, setting off the water flow alarm. This will allow occupants remote from the fire additional time to reach the exits before they become obscured by the descending hot gas/smoke layer. 
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