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Temperature and Apparent Emissivity by Spectrum Analysis of Light
from Burning Pulverized Coal Particles

Sangmin Choi

Key Words : Coal Combustion (4 Bt & 4), Spectroscopy of Flames(3}ol o] AsE 2 ~ 3 4]),
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Abstract

Pulverized coal particles are seen with bright luminosity during the early stages of combustion
when devolatilization and combustion take place simultaneously. The spectral signals from these
coal particles in a nearly single particle environment have been observed over the visible and near
infrared region using an optical multichannel analyzer. The system response has been checked
against a tungsten strip calibration lamp after spectral calibration using a mercury lamp. Tow
major atomic lines of sodium and potassium are observed on top of the broad band spectrum
which implies the thermal radiation at the equivalent particle temperature. The spectral response
curves are reasonably matched to the Plank’s distribution of blackbody emission, which indicates
that the global radiating medium around the coal particle can be modeled as a gray body for the
limited wavelength region of interest. The gradient-fitted pyrometric temperatures are deter-
mined at different particle residence times for typical gas flow conditions. The measured radia-
tion temperatures are generally higher than the corresponding gas temperatures.
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