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Effect of Swiding Flow by Normal Injection of Secondary Air on
the Gas Residence Time and Mixing Characteristics in a Combustor

Sang-Uk Park, Byoung-Il Jeon, Tae-U Yu and Jung-Ho Hwang
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Abstract

We investigated gas residence time and mixing characteristics due to various swirl numbers
generated by normal injection of secondary air to a lab-scale cylinderical combustor. The residence
time was estimated by measuring the temporal pressure difference which was caused by deposition of
test particles on a filter media after the injection by a syringe. The mixing characteristics were
evaluated by standard deviation value of test gas concentration at different measuring points. The test
gas concentration was detected by a gas analyzer. The swirl number of 20~30 for ©6=5" caused long
residence time enough to improve mixing characteristics. Numerical calculations were also carried out
to understand physical meanings of the experimental results.
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Fig. 1 Recirculation zone with swirl effect
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Fig. 2 Schematic diagram of experimental setup
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Table 1 Experimental conditions (#=5°)

Flow rate Swirl number
( £ /min) 0 5 10 20 30 50 100
1™ Air 200 155 142 126 117 104 87
2" Air 0 45 58 74 83 96 113
Total 200 200 200 200 200 200 200
Table 2 Experimental conditions (6=25°)
Flow rate Swir! number
( ¢ /min) 0 5 10 20 30 50 100
1™ Air 200 177 169 158 151 141 126
2" Air 0 23 31 42 49 59 74
Total 200 200 200 200 200 200 200
Table 3 Experimental conditions (§=45°)
Flow rate Swirl number
( Z /min) 0 5 10 20 30 50 100
1 Air 200 182 175 166 160 151 137
2" Air 0 18 25 34 40 49 63
Total 200 200 200 200 200 200 200
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