Q.  I have heard a lot of controversial comments about the use of ionization-type smoke detectors vs. photoelectric-type smoke detectors.  Where would one specifically choose to use ionization-type smoke detectors?
 

A:  Proper selection of a type of detector begins with an understanding of the operating principles of each type of detector.  NFPA 72-1999, National Fire Alarm Code, describes the operating principles of both ionization and photoelectric light scattering spot-type detectors in chapter 1, Section 1-4, “Definitions.”  These definitions are further expanded in Appendix A to give more information to the user.
 

In an ionization smoke detector, “a small amount of radioactive material is used to ionize the air between two differently charged electrodes to sense the presence of particles.  Smoke particles entering the ionization volume decrease the conductance of the air by reducing ion mobility.  The reduced conductance signal is processed and used to convey an alarm condition when it meets preset criteria.”
 

In a photoelectric light-scattering detector, “ a light source and photosensitive sensor arranged so that the rays from the light source do not normally fall onto the photosensitive sensor.  Then smoke particles enter the light path, some of the light is scattered reflection and refraction onto the sensor.  The light signal is processed and used to convey an alarm condition when it meets preset criteria.”
 

The Appendix further explains that photoelectric light-scattering detectors respond more to visible particles, larger than one micron in size, produced by most smoldering fires.  They respond somewhat less to the smaller particles typically produced by flaming fires.  They also respond less to fires yielding black or darker smoke, such as fires involving plastics and rubber tires.
 

Ionization detectors tend to exhibit somewhat opposite characteristics.  In a fire yielding “invisible” particles of a size less than one micron, an ionization detector will more likely respond than will a photoelectric light-scattering detector.  Particles of this size tend to more readily result from flaming fires.  Fuel in flaming fires burns “cleaner,” producing smaller particles.
 

Thus, the answer to whether you should choose to use one type of detector over another lies in understanding the burning characteristics of the particular fuel.  An ionization-type smoke detector will likely detect a fire more quickly that produces flaming combustion.  A photoelectric-type detector will likely detect a low energy fire more quickly that produces larger particles during combustion.

 

Finally, keep in mind that both types of smoke detectors successfully pass the same battery of tests at the nationally recognized testing laboratories.  For example, UL Listed ionization smoke detectors and UL Listed photoelectric smoke detectors pass the same tests under UL 268, Standard for Safety for Smoke Detectors for Fire Protective Signaling Systems.
