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Tab.1 Average value of boiler coal quality data for
the period 2013-2016
WM % W% wA s
(M] « kg™ D)

2013 9. 600 3.250 29. 810 19. 080
2014 8.910 3.070 28.510 20. 060
2015 7.530 2.930 27. 240 21. 310
2016 7.490 3. 170 27. 860 21.080
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Fig. 1 Test-bed flue gas flow chart
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Tab.2 Main design parameters of test-bed
A/ M IE R~/ BRI R B ARE IO ARKE/, kR, RHLYIR/
(m® «h™ 1) (mm X mm) W/ (m s D) SIRE/C SIRE/C C (t+«h™ 1) kW
10 000 ChRAE: 52 B 40 $630X6 15 180 85 75 42.5 22
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Fig. 2 Specific resistance diagram of {ly ash at

different temperatures

2.2 XIREGAHT
T COIRREAR B LI A 45 R IL3% 3, i 36 3
AT LA O By 22 S BN TR AL

3 ARBELTRRAELMEE (w/ %)

Tab.3 Test table of fly ash composition at the export of each test section (w/%)

W/ C SiO; Al Oy Fey O4 CaO MgO Naz O KO TiOy SO MnO; P05
135 48. 960 27.400 12.130 5.790 0. 930 0.510 1. 100 1. 370 0. 820 0. 040 0.220
120 51.470 26.730 12,490 4,020 0. 940 0.570 0. 980 1. 370 0. 880 0.043 0.155
110 49. 060 26. 580 11. 850 7.030 0. 830 0.530 1.120 1.670 0.730 0.037 0.163
100 48. 360 28.060 11. 230 7.210 0. 860 0.520 1. 210 0.910 0.770 0.033 0.114

90 49. 250 27.980 12. 240 6. 060 0. 810 0. 400 0. 880 0.910 0. 780 0.034 0.118
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Fig. 3 Test diagram of fly ash particle size at the exit

of each test section
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Fig. 4 Average particle size of fly ash at the exit of

each test section in the range of particle size
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System diagram of the low-temperature electrostatic precipitator
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Fig. 6 Relationship between the collection efficiency of

low-low temperature electrostatic precipitator
and flue gas temperature
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Fig. 7 Relationship between the inlet and outlet

dust concentration of low-low temperature
electrostatic precipitator and flue gas

temperature
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Tab. 4 Low-temperature electrostatic precipitator energy consumption under different operating modes

b AH —HY Zdly =l Wil Bl 1 g 2 WA Bﬁ?i/\lﬂ@ E??QEILHD‘%W [N Hﬁﬁ."l".lil%m
ot MR/ WU/ WU/ WU/ WU/ W/ LT/ W * b RIREWEE/  ARFEWEE/ &R/ BFEWRE/

C % % % % % % (gem?) (mg*m *) % (mg*m %)
— 105 65 90 90 90 90 50 898 16.00~20.00 14.00~18.00 99.91
— 105 65 60 60 60 60 50 632 18.00~21.00 22.00~25.00 99.88 2.00~3.00
— 105 65 50 45 45 45 45 458 15.00~21.00 24.00~29.00 99.85 3.00~4.00
Pg 105 60 40 40 40 40 40 412 17.00~19.00 28.00~35.00 99.83 5.00~8.00
o127 65 50 45 45 45 45 451 18.00~20.00 27.00~32.00 99.84
7N 127 60 40 40 40 40 40 409 17.00~21.00 31.00~36.00 99.82
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Research and application of low-low temperature electrostatic precipitator
for high-sulfur coal-fired units

ZOU Xiaogang'. LI Dongyang'. ZHANG Zhixiang?, ZHOU Fei', LI Nan',
CHE Hongwei', LU Jun?’, LI Wenfeng', SHEN Jikang', XU Dangqi

( 1. Xi'an Boiler and Environmental Protection Engineering Co. , Ltd. , Xi'an 710054, China;
2. Xi'an Thermal Power Research Institute Co. » Ltd. , Xi'an 710054, China )

Abstract: Low-low temperature electric precipitators have been widely used in recent years, but there
are few cases of high-sulfur coal-fired units applying low-low temperature electric precipitators. The
low-low temperature electric precipitator test platform for high-sulfur coal-fired units was built to test
the resistivity, composition and particle size of different fly ash samples under five different flue gas
temperatures. A fitting formula was proposed for the average particle size and the flue gas
temperature. The engineering application of the first domestic low-low temperature electrostatic
precipitator was realized for high-sulfur coal-fired units. The collection efficiency was tested and
optimized for the low-low temperature electrostatic precipitator. The results show that the lower of
the flue gas temperature, the lower of the fly ash resistivity and the larger of the fly ash particle size,
the higher of the electrostatic precipitator efficiency. Fly ash composition is basically the same. The
collection efficiency is significantly improved with the decrease of the flue gas temperature. The
operation Mode Three and Mode Four can reduce the power consumption by 28% and 35% relative to

the daily operation mode.

Key words: high-sulfur coal-fired units; low-low temperature electrostatic precipitator; resistivity;
composition; particle size; collection efficiency; engineering application; operation

optimization
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