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Fire spreads uncontrolled in public will be a hazard. People died by fire, also property and
goods lost in the fire disasters. However, well-established fire sensors can detect the smoke and
gases produced during the early stages of developing fires. The smoke detectors have two types:
the ionization-type and the photoelectric-type smoke detectors. Ionization-type smoke detectors
use an ionization chamber and a source of ionize radiation to detect smoke. Inside an
ionization-type detector is a source of alpha particles. They ionize the atoms of the air in the
chamber. The detector senses the small amount of electrical current that these electrons and ions
moving toward the plates. When smoke enters the ionization chamber, the ions attach to it. Then
the smoke detector senses the drop in current between the plates and sets off the horn. On the
other hand, inside the photoelectric-type smoke detectors, the light source shoots strait (or across
and misses) the sensor. When smoke enters the chamber, however, the smoke particles scatter the
lights and alarm the smoke detector.

These smoke detectors, however, often result in frequent false sensor alarms. If this
frequency is high, the tendency is to either shut down sensors, or to ignore the sensor alarms,
with the potentially catastrophic consequence that an actual fire will be ignored. For this reason,
an accurate, high performance, and low frequent false smoke detector can overcome the above
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shortcomings. The CNS-8874, EN54-7and UL-268 as a criterion normalizes the test standards of
smoke detectors. However, according to the previous studies, the particle size distribution,
number or mass concentration, and optical properties all affect the accuracy and performance of
the smoke detector alarms. The test standards must be evaluated for its adequacy and
completeness.

In the study, a Solid Particle Disperser (PALAS) was used to generate challenge aerosol
particles (Acrylic Powder & Carbon Black). A radioactive source, Am-241, was used to
neutralize the challenge particles to the Boltzmann charge equilibrium. An Aerodynamic Particle
Sizer (APS), Scanning Mobility Particle Sizer (SMPS) and Tapered Element Oscillating
Microbalance (TEOM) was used to measure the number or mass concentrations and size
distributions of the challenge aerosol. The Helium Neon Laser was used to measure the optical
properties of challenge aerosol in the test system. The results showed the particle size
distribution, number or mass concentration, and the particle reflective index all affect the
accuracy and performance of the smoke detector alarms. The ultimate goals of the study are to
suggest a proper normalization of testing and improve the smoke detectors.
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