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INFRARED THERMOGRAPHY IDENTIFES LASER IGNITION THRESHOLDS

The National Institute For Occupational
Safety and Health (NIOSH) Pittsburgh
Research Laboratory (PRL) are conducting
research to provide a scientific basis for
developing appropriate safety guidelines
for optical equipment in the presence of
flammables to determine laser ignition
thresholds for methane-air mixtures and/or
coaldust. Researchers from NIOSH-PRL
are working with safety standards
committees such as: The International
Society for Measurement and Control (ISA)
and the International Electrotechnical
Committee to develop safety
recommendations for lasers in hazardous
locations.

In phase | of the "Laser Safety for
Hazardous Locations" project, infrared
thermographs recorded temperatures of
iron oxide particles on optical fiber tips
heated by laser powers that previously have
produced methane-air ignition. About 120
experiments were conducted to determine
laser-heated target temperatures at and
near laser powers required to ignite
methane-air, under several different test
conditions producing temperatures in the
range of 1300 to 1500 Celsius. -

The research is part of a project to
recommend safe power limits for lasers
used in coal mines.

In one phase of the project, researchers
used a thermal imaging system which
measured infrared radiation at wavelengths
of 3.6 to 5um, and was calibrated up to
1500°C by the manufacturer. A 30/80-mm
close-up lens allowed very high spatial
resolution.  Prior to observations of the
optical fibers, the temperature calibration
and spatial resolution of the thermal
imaging system were confirmed by using
small apertures placed in front of a
blackbody source. Temperature
measurements were within manufacturer's
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aperture, a 340-um hole drilled through a
thin metal sheet.

In phase ll of the project the infrared system
recorded time lapse thermographic images
of alaser beamincident on a coal dust layer.
The thermal imaging system measures
infrared radiation at wavelengths from 3.6 to
5 micrometers (um). The manufacturer
calibrated the system to accurately
measure temperatures up to 1500 Celsius
(°C ) for the high temperature tests. The
calibration of the system was confirmed
here at PRL with a blackbody source.

Of particular interest in our research is the
use of this system to provide continuous
quantitative analysis of thermal runaway
phenomenon. The system is used to
observe spatial and temporal temperature
variations of a noal hot anot
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® Long wave imaging

® Built-in color visual camera
® Active matrix LCD

® Built-in microphone

® 50mm lens standard

® Image processing software
® Video or digital storage

Put one in your “toolbox” today

Figure 1 shows a coal dust layer being
ignited by a laser beam. In this figure, the
laser beam is located near the center and
the heating is progressing radially outward.
The darker area near the centeris where the
coal dust has turned to ash. The outer thin
yellow rings are where the surface coal dust
has collapsed to reveal heating coal just
beneath, suggesting thermal runaway. The
laser beam spot diameter in this particular
test was set to 2 millimeters (mm) by
adjusting the height of a 400um core optical
fiber above the coal surface. The laser
power was set to 2 watts, producing
temperatures in excess of 1400 °C. Each
pixel in figure 1 is approximately 100um and
the data sampling rate was approximately
170 milliseconds (ms).

In another phase of the project, researchers
measured temperatures of small laser
irradiatad taraets that wolld ianite eaxnlogive

(207) 985-7110 miti@gwi.net
http://www.infrared-center.com

Advertising Call: 250-579-7677 Fax: 250-579-5390 Email: airt@infraredtraining. NET







Monaghan WD, Dubaniewicz TH Jr. [2000]. Infrared thermography identifies laser ignition
thresholds. Kamloops, British Columbia, Canada: Academy of Infrared Thermography, Infrared
News Break Feb(edition 15):1-2.





