HWAHAK KONGHAK  Vol. 40, No. 3, June, 2002, pp. 345-350

HIXI TR 2RSS MEHL SHAT
Mzel' - sl - 828 - TME - 058
oA 71 & A T4

(20013 104 10%¥ A4, 20023 2¢ 8Y AH)

Combustion of Coal in a Bench Scale Circulating Fluidized Bed Unit

Dowon Shurl, Dal-Hee Bae, Keun-Hee Han, Seong-Ho Cho and Seung-Young Lee

Korea Institute of Energy Resear@gejeon 305-343, Korea
(Received 10 October 2001; accepted 8 February 2002)

[=] (1]
I =

) Bheks) £ faeke)] ek AT E 3T 0.2mx o] 1mEEE, WA 0.25mx10 m freeboardd]
A2l AaEA o] vlwH et Fat LAk abiko 7 v go] 4529 kealkgIR L 7% Hehe 554t Balir Athol B2
2 3 (as receivedy 6,455 kcalkgeth. f-ets) Fagte] GAEAL A4E ST 2R TA o7t whor, NQ,
HAEALE ZHel7) 9JSIrh 0.061 mmeo[ste] Hlaka] Yo ot vl Mo Ab g Fadh TS epIith
0.061 mmelst BlatA Atel ofgh FAgst faw YAb 7hAE S4e 44 57, 70% 2SI

Abstract — Combustion of a Korean anthracite and an imported bituminous coal in a bench scale circulating fluidized bed,
0.20 m 1.D.x1 m-high bed and 0.25 m 1.D.x10 m-high freeboard, was performed and the characteristics of combustion were
compared. Test coals were anthracite received from Samchuk, Korea with the heating value of 4,529 kcal/kg, an imported Aus-
tralian bituminous coal with the heating value of 6,455 kcal/kg. Both coals showed different vertical combustor temperature
profiles, i.e., burning characteristics. Their trends of, E@ission levels were also different. Combustibles loss of the tested
anthracite and the bituminous coal by fly ash of particle diameter smaller than 0.061mm was significantly contributable to the
combustion efficiency. Combustible loss of the fly ash smaller then 0.061 mm from the anthracite and the bituminous coal was,
57 and 70%, respectively.
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Table 1. Commercial CFB boilers in Korea
Company(location) Category Steam(T/H) Fuel Start Supplier
Oriental chem Chemicals 120 Bitu. coal* 1985 Hyundai/Ahlstrom
SKC Textile 130 Bitu. coal 1989 "
Hyundai oil Refinery 120 Pet. coke** 1989
LG Chem. Chemicals 210 Bitu. coal 1990
Ulsan petrochem. service Co. Chemicals 250%2 Bitu. coal 1991, 1994
Samyang genex Food 60 Bitu. coal, Heavy oil 1991
Taegu dye complex Dyeing 130%3 Bitu coal 1986 Samsung/Babcock
Pusan dye complex Dyeing 80x2 Bitu coal 1992 Daewoo/Studsvik
Korea zinc Metal 175 Bitu. coal 1991 Korea Heavy Ind./Lurgi
Tonghae Power plant 693x2 Anthracite 1998, 1999 Korea Heavy Ind./ABB
*Bituminous coal, **Petroleum coke
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Table 2. Analysis of coals g .
2o
Analvsis Bituminous coal Anthracite % 03
Y (Australia) (Samchuk) E 02
Proximate, wt% as received 3 01 \__\
Moisture 7.28 3.53 0 s
\olatile 26.9 4.73 0 1 2 3 4 5 6
Ash 9.8 38.00 dp [mm]
Fixed carbon 55.9 53.74 Fig. 2. Particle size distribution of the test coals.
Ultimate, wt% dry basis
C 66.8 54.03 1000
H 35 0.19 2 o . o
° ° E [e] [} L ]
N 15 0.48 5 oo | § . 3 o P
S 0.5 0.68 o g ° i~ 1 "
Ash, wt% ash s ° a g = Be " .
Ca0 53 101 & 600 g .
MgO 36 1.66 g g "
ALO, 33.56 < 5 *
S S 400 - h=height above distributor [m]
iQ 3
FgO, 4.24 2 g oh=05
Mean diameter, mm 0.4591 0.3937 8 200 L o0h=10.9
Calorific value, Kcal/lkg(As received) 6,455 4,529 Open : Blair Athol #h=05
Closed : Samchuk uh=10.9
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Fig. 4. Axial temperature distribution of imported bituminous coal and
domestic anthracite.
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Fig. 5. The effect of gas velocity on average particle diameters in the

cyclone and the bag filter collects.
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Fig. 6. The effect of dense bed gas velocity on carbon content of bag
ter ash.
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Fig. 7. Thermogram of samchuk and blair athol coal.
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Fig. 9. Temperature effect on combustion efficiency.
9 P y Fig. 11. Proxiamte analysis of fly ash by particle size cut(samchuk).
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Table 3. Weight fraction and combustible loss of fly ash by size cut

o Blair Athol Samchuk
,mm
P Fraction[-] Contribution combustible loss Fraction[-] Contribution combustible loss
0.249-0.104 0.03 0.01 0.11 0.04
0.104-0.061 0.26 0.23 0.42 0.40
0.061- 0.70 0.76 0.47 0.56
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Fig. 12. Particle size distribution of fly ash.
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