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Abstract : Numerical analysis was done to evaluate the gas flow distribution in small scale SCR system which has 2.4x2.4x3.1 m®
in volume and 25,300 Sm*hr in flue gas flow capacity. Various types of baffles proposed for controlling the flow uniformity were
evaluated by the CFD analysis to find the optimal geometry of the baffle in the SCR system. By installing baffles in the SCR
system, the RMS (%) value was raised up to 6.2% compared with the baffle-uninstalled state. The effect of baffle thicknesses on
the RMS (%) value was not shown within 0 and 8 mm in thickness, but the RMS (%) value was raised by 2.5% in 10 mm of
baffles thickness, which causes the unstability in flow. By comparison between the shape of baffles, it is known that the lattice type
baffle has better performance in controlling the flow uniformity than the circular truncated cone type baffle or mixer type baffle.
RMS (%) values have more that 10% difference according to the shape of baffle type.
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Fig. 1. Schematic of the SCR system: (a)
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dimensions of the SCR system, (b) cut view of the SCR system.
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Fig. 2. Shapes of the testing baffles: (a) lattice type, (b) circular truncated cone type, (c¢) mixer type.
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Fig. 3. Geometry of testing baffles: (a) case A, (b) case B.
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Fig. 4. Geometry of testing baffles in different channel angles: (a) case C—(a) (7°), (b) case C—(b) (10°), (c) case c—(b) (13%), (d)
case C—(d) (15%).
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Table 1. Boundary conditions for numerical analysis of the SCR
system

Values Outlet  AIG hole Wall

\Zo\ne
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Air
(Air:99.63%+ - -
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Lattice Type Circular Truncated Cone Type Mixer Type

Case A 8.0

6.8

5.8

B @ B (b) B ©) 4.8

=43, g, = 1.1, RMS(%) = 265 | u =39, 0, = 1.2, RVS(% = 29.9 | 1= 51, g, = 1.9, RMS(%) = 374 -

29

1.9

1.0

Case B 0.0

[m/s]
@ : [ms]
- - (© - (U] o, : [mis]
u=44, 0,= 14, RMS(% =319 | u= 4.0, 0, = 1.3, RMS(% = 334 | u= 50, 0, = 1.9, RMS(% = 379
Fig. 6. Distribution of velocity per baffle shapes at case A and case B (Z=0.83 m).
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Fig. 7. Distribution of velocity per different channel angles at case C (Z=0.83 m).
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Table 2. Velocity distribution in case A at Z = 0.83 m with res—
pect to baffle thickness

case A—(a)case A—(b)case A—(c)case A—(d)

Baffle thickness 0 5 3 10
(mm)

Average velocity 43 43 13 43
(m/s)

Standard deviation 11 11 11 1.3
(m/s)

RMS(%) 26.5 26.5 26.9 29.4
(%)
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