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Smoke Detection in Model Codes 

•  America Burning Report: 
–  Urged Americans to install smoke alarms in homes 
–  Recognized the need to promulgate regulations for 

the installation of smoke alarms 
•  1976 Edition of NFPA 101 require smoke alarms 

in one- and two-family dwellings 
•  U.S. homes with smoke alarms have increased 

from 22% in 1977 to 96% in 2004 



SMOKE ALARM SUMMIT 

Johns Hopkins Center for Injury Research and Policy 

Importance of Smoke Alarms  
 



SMOKE ALARM SUMMIT 

Johns Hopkins Center for Injury Research and Policy 

Importance of Smoke Alarms  
 



SMOKE ALARM SUMMIT 

Johns Hopkins Center for Injury Research and Policy 

Importance of Smoke Alarms  
 



SMOKE ALARM SUMMIT 

Johns Hopkins Center for Injury Research and Policy 

Importance of Smoke Alarms  
 



SMOKE ALARM SUMMIT 

Johns Hopkins Center for Injury Research and Policy 

Single Technology Smoke Alarms  
 

• Two technologies used in homes since the 1970’s 
are ionization and photoelectric 

•  Ionization technology introduced in the mid 
1950’s  

• Photoelectric technology introduced in the early 
1960’s 
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Ionization Technology 

• Smoke chamber consists of two 
electrically charged plates and a 
small amount of radioactive 
material called americium 

• Americium poses no threat to life 
or property when it is contained 
within the smoke alarm 
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Ionization Technology 

• Americium renders the air in the 
chamber to be conductive 

• Small current is measured by 
electronic circuitry connected to 
the plates 
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Ionization Technology 

• Smoke enters the chamber: 
– Ions stick to the smoke particles and 

there is a reduction in current flow 
– Reduction in current can be equated 

to a given amount of smoke  
– Alarm goes into alarm when current 

falls below a predetermined level 
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Photoelectric Technology 

•  Smoke chamber utilizes a light‑scattering 
principle 

•  Light from an LED is beamed into an area not 
normally “seen” by a photodiode 
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Photoelectric Technology 

•  Smoke particles enter the chamber: 
–  Some of the lights rays are scattered off the particles 

and reflected at the photodiode 
–  Photodiode generates an electrical current causing 

the alarm to activate 
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Photoelectric Verses Ionization 

•  Photoelectric and ionization sensors are 
required to pass same fire test requirements in 
UL product standards  

•  Each technology detects smoldering and flaming 
fires, but their respective response times will 
vary depending on the type of fire 
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Photoelectric verses Ionization 

• Photoelectric  
– Smoldering fires  

– Particles of combustion in 0.3 to 10.0 micron  
•  Ionization 

– Faming fires  
– Particles of combustion in 0.01 to 0.3 micron  
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Photoelectric verses Ionization 

•  Ionization 
– More likely to generate unwanted alarms when 

installed too close to a cooking appliance 
– Global regulatory environment opposing ionization 

technology 
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Multi-Criteria Fire Detection 

•  Improve performance by detecting both 
smoldering and flaming fires equally as well 

•  Provide occupants with the maximum amount of 
time to react to potentially life threatening 
situations 

•  Improve resistance to unwanted alarms without 
sacrificing the detection performance 
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Multi-Criteria Fire Detection 
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Multi-Criteria Fire Detection 

•  Example of Multi-Criteria Alarm 
–  Flame sensor for detecting flaming 

fires 
–  Photoelectric sensor for detecting 

smoldering fires 
–  CO sensor for nuisance immunity 
–  Heat sensor for detecting a flaming 

fire 
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Multi-Criteria Fire Detection 

•  Benefits of Multi-Criteria Technology 
–  Improve detection: Detect flaming and smoldering 

fires equally well 
–  Enhance nuisance immunity: Improve resistance to 

unwanted alarms without sacrificing the detection 
performance 

–  Multiple sensors can accomplish both in a cost-
effective manner 
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Waking Effectiveness 

•  U.S. Fire Fatalities: 
–  50% occur between 10:00 p.m. and 6:00 a.m. 
–  13% involve children less than 10 years old 
–  44% are adults between the ages of 40 and 69 
–  More than 34.5 million people are hearing impaired 
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Waking Effectiveness 

•  Nearly all smoke alarms produce a 3 kHz 
audible fire alarm signal 

•  Most unimpaired adults wake up quickly to the 
“standard” 3 kHz audible fire alarm signal 

•  The low frequency audible alarm signal has a 
fundamental frequency of 520 Hz 
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Waking Effectiveness 

•  The low frequency audible alarm signal is: 
•  Six to ten times more effective at waking children. 
•  Six to ten times more effective at waking young 

adults, both sober and with .05 blood alcohol level 
•  Six times more effective at awaking adults with 

hearing loss 
•  Recent research confirm similar results with 

“hypnotics” (i.e., sleep-inducing drugs) 
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Waking Effectiveness 

•  Section 29.3.8 of NFPA 72 requires smoke 
alarms to produce a low frequency signal in 
sleeping rooms/guest rooms only when the 
person with the mild to severe hearing loss 
chooses it 

•  Notification appliances that produce the low 
frequency signal draw more current than the 
traditional 3 kHz audible signal 
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Waking Effectiveness 

•  Higher low frequency current draw has 
presented smoke alarm manufacturers with 
challenges 

•  At this time smoke alarms have an integral 
sounder that produces a low frequency signal 

•  There are listed alarm accessories devices that 
provide the low frequency audible fire alarm 
signal 
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 Time for a few questions! 

Richard Roberts 
Industry Affairs Manager 
Honeywell Life Safety/System Sensor 
1-630-338-7025 
Richard.roberts@systemsensor.com 
	
  


