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907.10.11 A circuit indicator light shall be installed in the power line of each loop circuit. When lit, it will designate the 
area of the fire. An infrared indicator carried by the fire brigade shall designate the spot. 
 
907.10.12 At the location of the power source and the alarm box, the unconnected ends of the line type open switch 
shall be joined to an open toggle switch. Mechanically closing this switch shall testify to the circuit integrity. 
 
907.10.13 The line type open switch shall be installed between a power limiting source and the alarm. 
 
907.10.14 Once activated the line type open switch shall be replaced. 
 
Reason:  Smoke detectors cover the living space of a dwelling but fire originating within the walls, cellars, attics, crawl spaces, work shops and all 
areas of fire origin not within the range of the smoke detectors go unnoticed until they rage throughout the dwelling structure, trapping the occupants 
by closing their possibilities of egress. 
 Lightning and outside fires are not detected by the smoke detector until they burn their way through the dwelling structure. The line type open 
switch activated by heat of fire when strung throughout the dwelling walls, together with the smoke detectors can complete the fire sensing 
throughout the dwelling. Early warning, early safe vacating of the premises … LIVES SAVED. 
 The cost will be regained through the lowering of the home owner policy over the years and full recovery when the dwelling is up for resale. The 
dwelling will then have a greater safer resale feature. If a fire occurs and the occupants are saved, the cost is of no consequence. 
 THE EARLIER A DWELLING FIRE IS REPORTED TO THE FIRE BRIGADE, THE LOWER IN COST IS THE FIRE DAMAGE. It should be 
mentioned that the sooner 911 is activated the lower the risk of danger to the MEN OF THE FIRE BRIGADE. 
 
Cost Impact: The code change proposal will increase the cost of construction less than ½ of 1% of dwelling cost. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
 
 

F184–07/08  
909.4.6 (IBC [F] 909.4.6) 
 
Proponents: Douglas H Evans, PE, Clark County, NV/John Klote John H. Klote, Inc. 
 
Revise as follows:  
 
909.4.6 (IBC [F] 909.4.6) Duration of operation. All portions of active or passive smoke control systems shall be 
capable of continued operation after detection of the fire event for a period of not less than either 20 minutes or 1.5 
times the calculated egress time, whichever is less the safe egress time determined by a life safety evaluation 
complying with NFPA 101. 
 
Reason: As presently worded, Section 909.4.6 allows the smoke control system to only operate for 20 minutes even if the egress time calculated is 
greater than 20 minutes. This means that people who do not get out in 20 minutes could be exposed to lethal concentrations of smoke. If the 
calculated egress time is 30 minutes, Section 909.4.6 allows people to be exposed to smoke for 10 minutes. This creates a known hazard and 
should not be allowed by a prescriptive code. 
 Smoke control systems must be able to operate as long as needed. For very large buildings, the time to evacuate can be quite extensive. One 
rule of thumb is that it takes about one minute per floor for occupants to discharge a high-rise building. As such, a 60 story building can be expected 
to take one hour to evacuate. Another important consideration is that stairs have a maximum rating of 2 hours.  Shouldn’t the stair pressurization 
system be expected to function for the same duration? 
 It is unlikely this proposal affects most smoke control systems.  The duration required for emergency generators are frequently dependent on 
the requirements for fire pumps.  As such, the generators can be expected to be operational for at least two hours anyway. 
 Although, some may try to argue that the reference to NFPA 101 is excessive, the parameters specified therein require a diligent analysis 
taking into account various issues that can affect safe evacuation time.  This reference to NFPA 101 is already included in Section 1025.6.2 of the 
IBC for smoke-protected assembly seating, but is also appropriate for analyzing safe egress time for proper functioning of a smoke-control system.  
This is an appropriate inclusion into the code to ensure that the intent of Section 909 is provided. 
 
Cost Impact: The code change may increase the cost of construction slightly in some cases. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
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F185–07/08  
909.4.6 (IBC [F] 909.4.6) 
 
Proponents: Douglas H Evans, PE, Clark County, NV/John Klote John H. Klote, Inc. 
 
Revise as follows:  
 
909.4.6 (IBC [F] 909.4.6) Duration of operation. All portions of active or passive smoke control systems shall be 
capable of continued operation after detection of the fire event for a period of not less than either 20 minutes or 1.5 
times the calculated egress time, whichever is less. 
 

Exception: A timed egress analysis including a factor of safety of 1.5 demonstrating that all occupants can safely 
evacuate shall be permitted. 

 
Reason: As presently worded, Section 909.4.6 allows the smoke control system to only operate for 20 minutes even if the egress time calculated is 
greater than 20 minutes. This means that people who do not get out in the 20 minutes could be exposed to lethal concentrations of smoke. If the 
calculated egress time is 30 minutes, Section 909.4.6 allows people to be exposed to smoke for 10 minutes.  
 The proponent of the initial amendment, which incorporated the timed egress analysis into Section 909.4.6 (FS117-04/05), intended to allow 
protection for a shorter period if an analysis can demonstrate that the smoke zone can be evacuated in less than 20 minutes.  The rationale was; 
since the purpose of the smoke control system is to allow safe evacuation, why shouldn't less than 20 minutes be allowed?  This position is 
reasonable and is retained by the proposed revision by breaking the timed egress analysis out as an exception to the 20 minutes. 
 
Cost Impact: The code change proposal will not increase the cost of construction. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
 
 

F186–07/08  
909.6 (IBC [F]909.6) 
 
Proponent:  A. Brooks Ballard, Virginia Department of Corrections 
 
Revise as follows:    
 
909.6 (IBC [F] 909.6) Pressurization method. The primary mechanical means of controlling smoke shall be Where 
approved by the fire code official, the means of controlling smoke shall be permitted to be by pressure differences 
across smoke barriers. Maintenance of a tenable environment is not required in the smoke control zone of fire origin. 
 
Reason:  This change allows systems described in 909.6, 909.7 and 909.8 to be chosen equally based on the occupancy of the building.  Different 
systems are better for use in different use groups.  This is necessary to allow 909.8 to be chosen for its tenable environment for security, safety for I-
3 occupancies, which must use a ‘defend in place’ method of emergency response. 
 
Cost Impact:  The code change proposal will not increase the cost of construction. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
 
 

F187–07/08  
909.8 (IBC [F] 909.8; IMC [F] 513.8) 
 
Proponent: Raymond A. Grill, PE, Arup, representing himself 
 
Revise as follows:  
 
909.8 (IBC [F] 909.8; IMC [F] 513.8) Exhaust method. When approved by the fire code official, mechanical smoke 
control for large enclosed volumes, such as in atriums or malls, shall be permitted to utilize the exhaust method. 
Smoke control systems using the exhaust method shall be designed in accordance with NFPA 92B. Balcony spill 
plume calculations are not required to determine smoke development. 
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Reason: During the 03/04 code development cycle, the requirement for a balcony spill plume calculation was removed from the IBC by Proposal 
F120-03/04. 
 
The proposal is reproduced below.  When the NFPA 92 was incorporated as a reference to replace the methodology in Section 909.8, no 
modifications were made to clarify the intent.  The result is that NFPA 92B can be interpreted and has been interpreted to require a balcony spill 
plume calculation to determine smoke development regardless of the level of protection at balconies.  This language is needed in the code to 
appropriately reflect the intent of the code. 
 
FS120-03/04 
909.8.3 (IFC [B] 909.8.3) 
 
Proponent: Gene Boecker, Code Consultants, Inc. 
 
Delete without substitution: 
 
909.8.3 Balcony spill plumes. The plume mass flow rate (mp) for spill plumes shall be determined using the geometrically probable width based on 
architectural elements and projections in the following equation: 
 
mp = 0.124(QW2)1/3(Zb + 0.25H) (Equation 9-5) 
For SI: mp = 0.36(QW2)1/3(Zb + 0.25H) 
where: 
H = Height above fire to underside of balcony, feet (m). 
mp = Plume mass flow rate, pounds per second (kg/s). 
Q = Total heat output. 
W = Plume width at point of spill, feet (m). 
Zb = Height from balcony, feet (m). 
 
The balcony spill plume equation should be removed from the Code due to lack of substantiation that the equation provides an accurate description 
of the smoke production of a balcony spill plume and due to the lack of a need for such an equation. Section 909 of the IBC was adapted from 
Section 905 of the 1997 Uniform Building Code (UBC). Section 905 of the UBC was a result of ICBO code change 57-95-1 (Item 213) in the 1991 
code development cycle. Code change 57-95-1 (Item 213) was based on Design of Smoke Control Systems for Buildings published by ASHRAE, 
NFPA 92A Recommended Practice for Smoke Control Systems, and the draft publication of NFPA 92B, Technical Guide for Smoke Control Systems 
in Malls, Atria and Large Areas. The equation in Section 909.8.3 of the IBC is from what is now Section 3.8.2.1 of NFPA 92B. NFPA 92B references 
the following papers by Law and by Morgan and Marshall as the basis for NFPA 92B Section 3.8.2.1: Law, M., “A Note on Smoke Plumes from Fires 
in Multi-level Shopping Malls,” Fire Safety Journal, 10, 1986, pp. 197-202. 
Morgan, H.P., and Marshall, N.R., “Smoke Control Measures in Covered Two-Story Shopping Malls Having Balconies as Pedestrian 
Walkways,” BRE CP 11/79, Borehamwood, 1979. 
 The paper by Law examines the data developed in the paper by Morgan and Marshall to determine the balcony spill plume equation. The data 
developed by Morgan and Marshall was for a 1/10 scale model of a two-story shopping mall. The experiments used an electric heater with a 
maximum heat output of 4 kW as the fire source. Data was collected for a single compartment size, balcony height, and mall ceiling height. Based 
on this very limited data, Law developed the balcony spill plume equation. The paper by Law even states in its conclusion on the balcony spill plume 
equation that, “. . . further analysis is needed to establish its validity.” 
 While the validity of the balcony spill plume is questionable for the situation it was designed for, it is also often misapplied in applications that 
is was not designed for. The balcony spill plume equation was designed to calculate the amount of smoke produced from a fire in a shopping mall 
store, where the smoke spills into the mall and across a balcony. The models used to develop the balcony spill plume equation included a lintel 
between the store and the balcony. The equation is not applicable to situations where a lintel is not provided, since the lintel changes the 
momentum of the smoke traveling from the store into the mall. This is discussed in further detail, in, Klote, J.H., “An Overview of Atrium Smoke 
Management,” Fire Protection Engineering, No. 7, 2000, pp. 24-34. The National Research Council of Canada with the support of the 
American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) is currently conducting full scale experiments to 
determine the extent of the applicability of the balcony spill plume equation and to provide data for the development of new correlations 
describing the balcony spill plume. This study is intended to address the many questions that exist about the balcony spill plume equation used in 
NFPA 92B and the IBC. 
 In practice the balcony spill plume equation is of little use in an atrium, covered mall building, or arena, since these buildings are required 
to be protected throughout with an automatic sprinkler system. A fire under a balcony or in an adjacent store, which would be relatively close 
to the automatic sprinkler protection, is expected to be quickly controlled or extinguished by the automatic sprinkler protection. Based on the limited 
validity of the balcony spill plume equation, Equation 9-5 in the IBC, and the limited use of the equation given the Code’s requirements for automatic 
sprinkler protection, Section 909.8.3 should be deleted. 
 
Cost Impact: The code change proposal will not increase the cost of construction. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
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F188–07/08 
909.8.1 (IBC [F] 909.8.1) 
 
Proponent: Jeffrey S. Tubbs, PE, Arup, representing himself 
 
Revise as follows:  
 
909.8.1 (IBC [F] 909.8.1) (Supp) Smoke layer. The height of the lowest surface of the smoke layer interface shall be 
maintained at least 6 feet above any walking surface that forms a portion of a required egress system within the smoke 
layer. Where approved, methods to maintain a tenable environment as defined in NFPA 92B shall be permitted.  
Where methods to maintain a tenable environment are used, such environment shall be maintained within all exit 
accesses and area of refuge access paths for the time necessary to allow occupants to reach an exit or area of refuge.  
A peer review shall be required where methods to maintain a tenable environment are used.  
 
Reason: NFPA 92B includes simple algebraic equations to calculate the exhaust required to maintain a smoke layer height to 6 feet above the 
highest walking surfaces, as well as advanced methods to allow smoke below 6 feet, when the environment is shown to be tenable.  Computational 
Fluid Dynamics (CFD) techniques such as Fire Dynamics Simulator (developed by NIST) provide advanced methods for calculating concentrations 
of smoke and hot gases within egress and evacuation paths.  CFD methods are better suited to simulate the movement of smoke and hot gases 
than simple algebraic equations, as these methods simulate the fundamental physics of smoke and hot gas movement through compartments. CFD 
methods have the added benefits of better simulating the compartment geometry, better simulating the affects of the placement and velocity of 
exhaust and make-up air locations, and providing visualizations of smoke flows.  This can lead to more effective smoke management designs, and 
provide designers with a better understanding of the expected flows within the compartment.  However, for many situations, the simple two-layer 
assumption inherent in the algebraic equations is not valid, rather the smoke layer interface transitions from a higher concentration to a lower 
concentration.  In these situations, CFD methods require tenability assessments to determine if smoke management goals are achieved.  The 
current prescriptive code requirements are unclear as to whether or not methods to maintain a tenable environment are allowed.  This code change 
intends to better align the IBC requirements with the NFPA 92B and clarify the appropriate use of tenability assessments for smoke management 
design.   
 
Cost Impact: The code change proposal will not increase the cost of construction. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
 
 

F189–07/08 
909.11 (IBC [F] 909.11) 
 
Proponent: Robert J. Davidson, Davidson Code Concepts, LLC, representing himself 
 
Revise as follows:  
 
909.11 (IBC [F] 909.11) (Supp) Power systems. The smoke control system shall be supplied with two sources of 
power. Primary power shall be the normal building power systems. Secondary power shall be from an approved 
standby source complying with the International Code Council Electrical Code Administrative Provisions. The standby 
power source and its transfer switches shall be in a room separate from the normal power transformers and switch 
gear and ventilated directly to and from the exterior. The room shall be enclosed with not less than 1-hour fire barriers 
constructed in accordance with Section 706 of the International Building Code or horizontal assemblies constructed in 
accordance with Section 711 of the International Building Code, or both. Power distribution from the two sources shall 
be by independent routes. Transfer to full standby power shall be automatic and within 60 seconds of failure of the 
primary power. The systems shall comply with this code or the International Code Council Electrical Code 
Administrative Provisions. 
 
Reason: This deletion is being recommended form a practical standpoint. The section requires that the stand-by power source and the transfer 
switches be in a room separate from the normal power transformers and switch gear.  
 Both the normal power supply and the stand-by power supply are controlled by the transfer switches. The power to the various devices and 
equipment that make up the smoke control system are distributed from the transfer switches.  
 That being the case, how can you distribute power from the two sources independently? To do so would require the power supply to go to a 
transfer switch located at each device or piece of equipment. 
 
Cost Impact: The code change proposal will not increase the cost of construction. 
 
Public Hearing: Committee:   AS   AM   D 
    Assembly:   ASF  AMF  DF 
 


