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Flame Length and EINOx Scaling of Syngas H,/CO
Turbulent Non-premixed Jet Flames

Jeongjae Hwang, Kitae Sohn, Nicolas Bouvet and Youngbin Yoon

ABSTRACT

The flame lengths and NOx emission characteristics of syngas H,/CO turbulent non-premixed jet flames were
investigated. The flame length which is the main parameter governs NOx emission was studied for various
syngas compositions. The flame length was compared with previous correlation between Froude number and
flame height and it shows that they have good agreements. It was confirmed that the turbulent jet flames
herein investigated are in the region of buoyancy-momentum transition. NOx emission was reduced with in-
creased Reynolds number and CO contents in syngas fuel and with decreased fuel nozzle diameter which is
attributed by decreased flame residence time. Previous EINOx scaling based on flame residence time of
Lf3/(df2Uf) satisfies only the jet flame in momentum-dominated region, not buoyancy-momentum transition
region. The simplified flame residence time (L¢#/Ur) was adopted in modified EINOx scaling. The modified
scaling satisfies the jet flames not only in momentum-dominated region but in buoyancy-momentum transition
region. The scaling is also satisfied with H,/CO syngas jet flames.
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Fig. 1. Schematic of the experimental apparatus and nozzle geometry for non-premixed jet flame.
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Table 1. Experimental conditions
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Table 2. The properties of Ho/CO mixture(@300 K, 1 bar)

Hy/CO [%Vol] | 100/0 75/25 50/50 25/75

pr [kg/m’] 0082 | 0346 | 0.610 | 0874

ur [uPas] 9.17 | 153 | 170 | 176
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Ty [K] 2385 | 2377 | 2376 | 2379
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Fig. 2. Normalized flame lengths with Reynolds number
for pure hydrogen and syngas flames: Chen &
Driscoll's results, present results, and theoretical
values.
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Fig. 3. Characteristic flame length with characteristic
Froude number for Delichatsios's empirical cor-
relation, Chen and Driscoll's results, and present
results: (a) for pure hydrogen (b) for Ho/CO sy-
ngas.
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Fig. 4. NOx emission characteristics according to the
syngas mixture composition, fuel nozzle diame-
ter, and Reynolds number: (a) NOx in ppm, (b)
EINOx.
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