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TE 132520

Abstract

This thesis deals with an experimental investigation on the burning of
dimethylformamide (DMF), which is a solvent with high oxygen and nitrogen content.
The purpose of the study is to determine the influence of major burner operating
parameters on the combustion phenomena, with emphasis on the emission of NO and
N,O gases. The parameters investigated are the fuel/air equivalence ratio (&) and the
atomizing air to total air (ATR). Combustion tests were carried out in a horizontal,
refractory-lined cylindrical furnace of 0.8-m ID and 2.4 m. long, with an industrial air-
atomized burner designed for firing light oil of 293-kW-thermal in capacity. The tests
were divided into two parts. The first part deals with the study of the combustion
phenomena within the test furnace through detailed measurements of the spatial
distributions of temperature and concentrations of various gas species, including O,
CO, CO,, NO, and N,O. The second part deals with the global performance of the
combustion process through measurements of flue gas concentrations at the stack..

The results with a constant fuel feed rate and for @ = 1.5 and 2.0 show that NO
in general increases with increasing @ due to increased availability of oxygen for the
oxidation of fuel-N. The increase in thermal-NO is believed to be minimal since the
change in gas temperature is insignificant. The release of N,O appears to be
unaffected with increase in @. When ATR is increased from 0.1 to 0.2 for both values
of @, it is found that NO varies little at @= 1.5. However, at @ = 2.0, NO increases with
an increase in ATR due to better atomization and localized increase in oxygen in the
core region of the spray. N,O also increases due to better atomization.

Stack measurements of O,, CO, CO,, NO, N,O and THC (total hydrocarbon)
concentrations were made for the case of varying atomizing air with fixed combustion
air, and for the case of varying combustion air with fixed atomizing air. The results
show that increasing combustion air tends to increase the conversion of fuel-N to NO
rather than to increase the hydrocarbon conversion efficiency, while increasing the
atomizing air improves the hydrocarbon conversion efficiency. The efficiency of
combustion systems are between 65 to 93.3%.



