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Abstract

De-NOx facility using Selective Catalytic Reduction method is the most widely applied one that
removes NOx from flue gas emitted from combustion facility such as boiler for power generation,
engine, incinerator, etc. Reductant, NHs; or NH,OH, is sprayed into flue gas to convert NOx into
H,0 and N;. Good mixing between flue gas and NHj; is the most important factor to increase
reduction in catalytic layer and to reduce unreacted NHj slip. Therefore, the development of mixer
device for mixing effect, is one of the important part for SCR facility.

Objectives of this study are to investigate the relation between flow and concentration field by
observation at the wake of delta-wing type mixer. At the first stage, qualitative measurement of
flow field is conducted by flow visualization using laser light sheet in lab. scale wind tunnel. Also we
have conducted the quantitative analysis by comparing flow field measurement using LDV with
numerical simulation. On the basis of qualitative and quantitative analysis, we investigate the dis-
tribution of flow and concentration in flow model facility. The results of an experimental and compu-
tational examination of the vortex structures shed from delta wing type vortex generator having
40° angle of attack are presented. The effects of vortex structure on the gas mixing is discussed, too.
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Fig. 1 Schematic diagram of mixing flow visualization experiment apparatus.
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Fig. 2 Schematic diagram of flowfield measurement apparatus using LDV.
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(a) Flow visualization
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(c) Streamwise NHj concentration by CFD

Fig. 5 Comparison of streamwise results between
flow visualization and computation.
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(a) Flow visualization (b) Velocity vectors

Fig. 6 Comparison of crosswise results between flow visualization and

° poy Pram——,
(a) Velocity vectors (b) Velocity deficit region

Fig. 7 Flowficld measured by LDV.
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(a) Velocity distribution (b} CO concentration distribution

Fig. 11 Velocity and CO concentration distribution normalized by mean value at the rear of delta—wing
type mixer.

(a) Velocity distribution (b) CO concentration distribution

Fig. 12 Velocity and CO concentration distribution normalized by mean value at the front of the catalytic
layer.
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