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Abstract

As a preceding process for developing design technology and establishing operation technology, the
design procedure of the SCR(Selective Catalytic Reduction) pilot plant that can handle 1,000Nm’/br of flue
gas was reported in this paper. And we also considered several factors that might cause abnormality of the
plant in the designing process. The plant was designed and fabricated to test the DeNOx performances in
variable operating conditions in the range of 3000~36,000 hr' in space velocities, 1.67~6 m/s in linear
velocities, 200~500C temperatures, 300~1,000 Nm’/hr flow rates, and 0~1.4:1 NH;/NO ratios. In order to
maintain the flow uniformity, the guide vanes and flow straightener were designed and constructed in the
plant. The SCR pilot plant can be operated by the automatic control system, which enable to obtain
performance data in real time and to set up the operating technology. The catalyst reactor consists of 4 catalyst
layers and surface area of each layer can be adjusted to be of small size. Arrangement of catalysts per layer is
3 X 6 with the catalyst dimensions of 150 X 150 X 500 mm(L X W X H).
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Fig. 1. Schematic diagram of SCR pilot plant.
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Table 1. Proximate Analysis of Yulin Coal(wt %)

. . Fixed
Moisture Volatile Carbon Ash
8.14 31.0 51.54 9.31
Dry Base 338 56.1 10.1
Table 2. Ultimate Analysis of Yulin Coal(wt%)
C H N S O Ash
69.13 4.44 1.17 0.52 23.08 | 10.14
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Table 3. Flue Gas Conditions.

Flue gas volume 1000 m’/h (S.T.P. wet)
Flue gas temperature | 500 T

NOx-content 500 ppm

N,-content 75 vol.% (S.T.P. wet)
O,-content 4 vol.% (S.T.P. wet)
H,O-content 6 vol.% (S.T.P. wet)
CO,-content 14 vol.% (S.T.P. wet)
SO,-content 300 ppm

Dust-content >10 mg/m’ (S.T.P. wet)
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Fig. 2. Design Procedure of SCR Pilot Plant.
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Table 4. Boundary Conditions for Numerical Analysis.

volume flow rate(air) 1,000 Nm’/h
Inlet temperature 350 C

Inlet velocity 7.02 m/s

Mean velocity(reactor) | 1.48 m/s
Turbulence model « - & model
Mesh type Tetrahedron mesh

Guide vane

Flue -
gas

/

Straightener

Fig. 3. Guide vane and Straightner
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