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TCorresponding author :
ychaenw@kepco.co.kr Abstract >> The circulating fluidized bed boiler has an advantage that can burn

. a variety of fuels from low-grade fuel to coal. In this study, for the design of a circu-
ggszgzd ;g g‘c’zzz ggﬁ; lating fluidized bed boiler using wood pellets, a circulating fluidized bed combus-
Accepted 31 October, 2019 tion test device using no external heater was manufactured and used. According

to the increase of co-combustion rate with wood pellet, combustion fraction and
heat flux by combustor height were measured and pollutant emission character-
istics were analyzed. In terms of combustibility, the effect on primary and secon-
dary air ratio were also studied. In addition, as a result of analysis of the effect
of corrosive nanoparticles on the combustion of coal with wood pellets, it was
confirmed that coal is mostly composed of Ca and S, whereas wood pellets are
mostly composed of K, Cl, and Na.
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L]
Table 1. Properties of fuels
Description Unit S coal H coal K coal Wood Pellet 1 | Wood Pellet 2
Total moisture % (m/m) 34.29 24.36 30.08 9.02 7.73
Proximate
Analysis
(as received basis)
Volatile matter % (m/m) 45.07 45.18 47.50 72.31 78.07
Moisture ” 8.34 10.31 13.93 7.15 6.88
Fixed carbon ” 40.62 39.05 34.94 17.68 10.61
” 597 5.46 3.83 2.86 4.44
ash
Calorific value
(gross as received basis) kcal/kg 4,092 4,876 4,459 4,580 4,250
Ultimate analysis
(as dry basis)
Carbon % (m/m) 67.23 68.61 65.90 52.73 49.51
Hydrogen ” 435 4.86 4.54 7.48 5.54
Nitrogen ” 1.01 1.37 1.28 0.22 1.56
Total sulfur ” 0.38 1.67 0.49 0.04 0.21
Oxygen ” 20.51 17.40 23.31 36.45 38.37
Ash ” 6.52 6.09 4.48 3.08 4.81
Ash analysis % (m/m)
SiO» ” 31.11 40.83 2421 27.73 34.52
AL O3 ” 9.54 22.00 13.99 11.11 8.97
TiO: ” 0.58 0.80 0.38 0.56 1.09
FexOs ” 30.86 13.58 21.66 6.12 6.30
CaO ” 13.62 10.31 18.88 31.36 25.30
MgO ” 5.40 3.76 7.23 3.36 8.25
Na,O ” 1.21 3.03 0.54 2.05 2.49
KO ” 0.80 2.14 0.94 10.49 10.16
SOs ” 5.50 1.84 11.35 3.83 0.94
Ash fusion temp.
(ILD.T) T 1,208 1,259 1,210 1,309 1,210
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Fig. 1. Schematic diagram of a pilot-scale CFBC system
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Table 2. Analytical components and measurement methods

Maker Analytical component Me::;;eorgent
(0)3 Paramagnetic
ABB He TCD
CO,, CO, NO, SO,, N,O NDIR
O3 (Fuji) Paramagnetic
Gasmet | NH;, HCL, HCN, HNCO, CO,, FTIR
CO, NO, SO, N,O, Hydrocarbon
Table 3. Operating conditions
Parameters Range
Coal feeding rate (kg/h) 0-7.8
Wood Pellet feeding rate (kg/s) 0-8.0
Total air flowrate (Ipm) 732-749
PA ratio (-) 0.6-1
Upper secondary air ratio (-) 0-0.3
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