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Abstract

Air pollutants emitted from chimneys of coal-fired power plants are considered to be a major source of fine
particulate matter in the atmosphere. In order to manage fine particle in the chimney of a coal-fired power plant, it
is necessary to know the concentration of fine particle emitted in real time, but the current system is difficult. In this
study, a real-time measurement system for chimney fine particle was developed, and measurements were performed on
six coal-fired power plants. Through the measurements, the mass concentration distribution according to the particle
size could be secured. All six chimneys showed bimodal distribution, and the count median diameters of each mode
were 0.5 and 1.1 g m. In addition, it was compared with the gravimetric measurement method, and it was determined
that the relative accuracy for PM;y was within 20%, and the value measured using the developed measuring instrument
was reliable. Finally, three power plants were continuously measured for one month, and as a result of comparing the
concentration of PM;, according to the amount of power generation, it was confirmed that the PM;, discharged from

the chimney increased in the form of an exponential function according to the amount of power generation.
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Figure 1. Schematic of (a) the gravimetric method measurement system and (b) the newly developed diluter

system at coal—fired power plant chimneys.
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Table 1. Measurement information of coal—fired power

plant chimneys
Installed
Number of . Temperature
Coal capacity .
Measurements ()
(MW)
A 7 Bituminous 500 95
B 9 Bituminous 870 89
C 7 Bituminous 500 84
D 7 Bituminous 1000 82
E 6 Bituminous 1000 146
F 10 Bituminous 500 87
MW w22 7Fg =3 B A&7 870 MWH A,

F 2d47F 500 MWHEOITE =5 U 25&
B, C, D, F& 80-100 TS, Ei= 146 CTE v
WA ZHel vl =34tk 1 °lfFE A, B,
D, F= RYyelA A= w777 S
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3. Experimental result and discussions
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Figure 2. Particle size distributions in mass concentrations at coal—fired power plant chimneys. (a), (b),
(e), (d), (e), (f) are from power plant A, B, C, D, E, F.
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Table 2. Mode, MMD, GSD and CMD for mass concentration distributions measured from coal—fired power plant chimneys

Mode (ym) MMD (ym) GSD CMD (¢m)
A_1st peak 0.62 0.51 131 0.49
A_2nd peak 1.80 1.15 1.60 1.01
B_lst peak 0.62 0.48 1.22 0.47
B_2nd peak 2.25 1.20 1.79 0.99
C lst peak 0.62 0.46 1.33 0.44
C_2nd peak 4.50 1.30 1.70 1.11
D _Ist peak 0.62 0.53 1.32 0.51
D 2nd peak 4.50 1.61 1.80 1.32
E_lst peak 0.90 0.55 125 0.53
E 2nd peak 2.80 1.60 1.67 1.38
F_lst peak 0.62 0.50 1.42 0.47
F 2nd peak 2.25 1.30 1.60 1.15
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