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Abstract >> The characteristics of flame shape, laminar burning velocity, emissions and heat flux of stagnation
point in premixed impinging jet flame of syngas fuel with 10% hydrogen content were experimentally investigated.
Also, the adiabatic temperature and burning velocity are calculated by Chemkin package with USC-II mechanism.
The equivalence ratios(0.8~5.0) and dimensionless separation distance(2.0~5.0) with fixed Reynolds number(1800)
are main parameters in this work. Different flame shapes and colors were observed for different impingement
conditions. The experimental results of burning velocity by flame surface area have a consistent with previous
works and numerical simulation of this work. The inner flame length could be predicted with the ratio of mixture
velocity and burning velocity from a simple formulation by the laminar burning velocity definition. It has been
observed that the heat fluxes at stagnation point are directly affected by the flame shape including the separation
distance. The emission results in impinging flame of syngas fuel show that the characteristics of NOy emission
traced well with adiabatic temperature trend and CO emission due to fuel rich condition increased continuously
with respect to the equivalence ratio.

Key words : Syngas(¢4d 7}2~), Impinging flame(5=3}4), Burning velocity($14~<:5%), Flame shape(S} & A,
Emission(H] &A)-5), Heat flux of stagnation point(% |3 &34

Nomenclature

: mixture injection velocity, m/s

: laminar burning velocity, m/s

: angle, degree(®)

: total volumetric flow rate, m/s
: flame surface area, m

L¢ : inner flame length, m
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48 HA7H(H/COYF 7] =T 555}
L : side length of conical flame, m
H/d : dimensionless impinging distance, m
q"s : heat flux of stagnation point, KW/m®
dr : separation distance between the plate and

inner flame tip, m
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Fig. 2 Direct photos for at H/d=3.0, Re=1800
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Table 1 Experimental conditions

Fuel H,, CO
Oxidizer Air
Composition ratio H»:CO = 10:90
Diameter of nozzle(d) 10mm
Equivalence ratio( ®) 08 ~ 5.0

Reynolds number(Re) 1800
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(a) Lean region (b) Rich region

Fig. 3 Direct photos of the flame shapes with respect to equivalence ratios for H/d=3.0, Re=1800
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