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Abstract

The NOx emission characteristics of CH4-Air coflow jet flames were numerically and experimentally
investigated. NOx was measured using a chemiluminescent detection and calculated by the parabolic-type
equation solver with a detatiled NOx chemistry. The fuel flow rate(Qp), the diameter of mixture nozzle and
the equivalence rate( @) were varied to discuss the EINOx of each flames at the various combustion
conditions. The NOx emission index(EINOx) was introduced to quantify the NOx emission from the
parametrically varied flames. The results show that Prompt EINOx increases on a logarithmic profile with
increasing @ and keeps nearly constant for the variation of Qr. Thermal EINOx reaches the maximum value
at around @ =1.5 and then slowly decrease for @ >1.5. In addition, Thermal EINOx increases with
increasing (O, but nearly indifferent to the variation of the mixture nozzle diameter. Total EINOx also shows a
peak at around ®=1.5, followed by a relatively sharp decrease for 1.5< ®<2.5 and increase slowly for
2.5<® <00 The present Total EINOx trend is well explained by a combination of above Thermal and Prompt
EINOx trend with the variation of @.
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Fig. 1 Schematic diagram of coflow jet combustor.
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Table 1 Numerical and Experimental boundary condi-
tions at nozzle outlet

Nozzle Fuel Flow Equivalence
Case Diameter Rate ] Ratio (®)
{(mm) (Qp ; L/min)
0.30
0.43
A 8.0 0.60
0.80 0.8
1.00 ~
6.0 ©
8.0 0.43 (Diffusion)
B 100 0.80
12.0
13.7
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Fig. 2 Measured NOx emission indices of coflow jet
flames with the variation of fuel flow rate
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