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Heat transfer characteristics of low-temperature flue gas denitrification swirl
fluidization reactor

LI Ruofei', HUANG Yuan**’, TIAN Chengcheng'

1. School of Resources and Environmental Engineering, East China University of Science and Technology, Shanghai 200237,
China; 2. National Engineering Laboratory for Industrial Wastewater Treatment, East China University of Science and
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Engineering, Shanghai University, Shanghai 200444, China

Abstract At present, for industrial low-temperature flue gas denitrification, the flue gas and the whole reaction
system is heated to achieve the efficient reaction temperature of the catalyst, the overall energy consumption of
whihc is high. Based on the denitrification reaction on the face of high-temperature catalytic particles, a new
method for rapid reaction with nitrogen oxides in low-temperature flue gas in a cyclone fluidization reactor
using high-temperature catalyst particles as the circulating heat carrier was proposed. Through the coupling
calculation of CFD and DEM, the heat transfer characteristics between high-temperature catalyst particles and
low-temperature flue gas in the cyclone fluidization reactor were simulated and studied, and the regulatory
factors mainly included inlet gas velocity, feed rate and inlet flue gas temperature. The results showed that when
the catalyst feed rate was 25 g-s™' and the inlet gas velocity was 7.5 m-s' (airspeed 81 000 h™"), the average
temperature of the catalyst outlet of the reactor could reach more than 200 °C (the efficient active interval of the
catalyst was 200~300 °C). Compared with the direct heating of low-temperature flue gas, the direct energy
consumption saving reached 28.36% without considering the heat loss in the heating and heat transfer process.

Keywords low temperature denitrification; cyclone fluidization reactor; numerical simulation; heat transfer;

energy conservation
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