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Abstract The flue gas duct in a coal-fired power plant is used to convey the flue gas, cold air and other media.
Its design optimization not only affects the uniformity of flow field distribution, the flow allocation and the system
resistance, but also affects the operation state of the related devices. In order to solve the problem of poor uniformity
of flow field, large flow deviation and resistance in the conventional flue gas duct, a multi-scale numerical method,
with combination of the inlet and outlet duct of a low-low temperature electrostatic precipitator for 1 000 MW unit
in a power plant, was used to design and analyze the conventional flue gas duct and streamlined shape flue gas
duct, respectively. A comparative analysis on the uniformity of flow field distribution, flow deviation and resistance
in flue gas duct with different layouts was made, and the physical model tests were conducted to verify the CFD
simulation results. And a good fitting was observed between the CFD simulation results and the physical model test
ones. Compared with the conventional flue gas duct, the sireamlined shape duct presents alsimpler layout, and an
improved flow field distribution uniformity, flow deviation and resistance. This implied that the streamlined shape
duct usage could lead to a remarkable energy saving, which will provide a referenée for optimization design of flue

gas duct in the coal-fired power plants.

Keywords sireamlined shape; flue gas duct; multi-scale; resistance; energy conservation; flow optimization





