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Effects on the boiler’s thermal efficiency of running a zero—discharge
desulfurization wastewater atomization evaporation system for 660 MW

ultra—supercritical coal-fired unit
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Abstract ; Desulfurization wastewater is a pollutant that coal—fired power plants produce during production and operation. To save the natu-
ral environment, this wastewater must be cleaned and treated. Because of its stable system and high efficiency, hot flue gas evaporation
technology is extensively used for desulfurization wastewater treatment. Some power plants also utilize rotary atomization evaporation tech-
nology to achieve zero discharge of desulfurization wastewater. To assess how this evaporation system affects the boiler’s thermal efficiency
and the air preheater’s performance, a 660 MW ultra—supercritical coal—fired unit was used in a field experiment, at 400 MW ( system out
and into operation) and 660 MW ( system operation) , boiler flue gas temperature and composition were monitored, and laboratory tests

were used to assess the incoming coal, fly ash, slag, and desulfurization wastewater. The thermal efficiency of each working condition was
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obtained by the counter balance calculation method, and the air preheater performance was evaluated under each working condition accord-

ing to the results of the calculation of the combined cold end temperature and air preheater performance correction. The results show that

under 400 MW, the thermal efficiency is 95.11% when the evaporation system is out of operation, 95.08% when the evaporation system is

in operation, and the boiler thermal efficiency is reduced by 0.03% after system operation. The system could evaporate 4.72 m’/h

wastewater of under 400 MW after operation, and 6.93 m*/h under 660 MW. The system can extract less flue gas to treat more desulfuriza-

tion wastewater under the high load, it is more favorable to put the system into operation. The carbon content of the ash slag has changed

after the system is put into operation, which indicates that the system operation will have an impact on boiler combustion. While the system is

in operation, the combined temperature of the cold end of the air preheater is lower, and it is necessary to pay attention to the air preheater

differential pressure during the operation, to avoid the occurrence of air preheater blockage that will jeopardize the safe operation of the unit.
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