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Analysis of Carbon Monoxide Emissions From
Semi-Premixed Swirl Burners in Gas Dryers
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Abstract; A semi-premixed vortex burner for gas dryer was designed with propane as fuel. The effects of
power and retaining ring height on carbon monoxide emission were studied by methods of experimental meas-
urement and numerical simulation. The research shows that with the increase of gas flow rate. the primary air
coefficient decreases and the rate of CO formation increases, so the CO concentration increases with the in-
crease of gas flow rate. The retaining ring mainly affects the secondary air and temperature around the burner
head. With the increase of the height of the retaining ring, the gas-air mixing degree and the temperature in-
crease. When the height of retaining ring is 3, 11, and 16 mm respectively, under the condition of 0. 207 m®
h™! burner gas flow rate, the measured CO concentration are 319, 242, and 199 cm® « m * accordingly. So,
the effect of CO emission reduction is obvious when the height of retaining ring is increased. The simulation re-
sults show that when the height of burner retaining ring is 20 mm, the CO concentration is the lowest.
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Fig. 1 Structure of semi-premixed vortex burner Fig. 2 Side view of ejector
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Fig.3 Schematic chart of CO emission system of gas dryer
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Tab. 2 Parameter setting for different retaining ring heights conditions
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Fig.5 Local model diagram of vortex burner with different retaining ring heights
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Tab. 3 Chemical reactions of propane combustion

I G s 2 A E/X10°] + (kg * moD !
Reaction-1 C;Hyg +3.50,=3CO+4H,0 5.6x10° 13.0
Reaction-2 CO+0.50,=CO0, 2.2X10" 1.7
Reaction-3 CO,=C0O+0. 50, 5.0X 108 1.7
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