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Numerical Study on Energy and Environmental System
: SNCR, Vortex Tube
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Numerical study has been performed to develop a computer code for the design & optimal
operating condition of SNCR(Selective Noncatalytic Reactor) for NOx reduction together with the
analysis of the performance of vortex tube. '

Especially for the SNCR of the scale of industrial boiler, the required mixing and residence time
of NHs solution was successfully tested numerically by the implementation of some baffle setups
in a combustor.

The introduction of interesting phenomena of vortex tube and similar system is made together
with a theoretical hypothesis and simple cold flow simulation for the flow field analysis.
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(b) Average concentration of NH, at outlet = 8 ppm
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(c) Droplet trajectory
<ag 3>

( NH, inlet location = 0.5m, NH, inlet velocity = 2.0m/s,
CH, inlet velocity = 6.11m/s, 1 30 % theoretical air, TFLOW = 0. 4E-3kg/s)
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(a) without any baffle, C =162ppm
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(c) with two baffles

<Y 4> Mass fraction of NO distribution w/ or w/o baffle

( NH, inlet location = 0.8m , NH, inlet velocity = 2.0m/s,
130 % theoretical air, TELOW = 0.4E-3kg/s)
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<¥g 5> Vortex Tube with EXAIR Co. data.
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<19 8> Vector plots of vortex tube

(Length=0.279m, Radius=0.027m, V,

=60m/s



