HWAHAK KONGHAK Vol. 34, No. 3, June, 1996, pp. 321-326
(Journal of the Korean Institute of Chemical Engineers)

SoIEI0| SURSS GIARM T
MEN' - WSS - B8 - 2RO Y 8% Ol -

R NE R DA -t R S [E P 5 L Rk B
g syt
syl
(19954 59 309 A%, 19959 124 7Y A=)

AYZ - X @ apee

Circulating Fluidized Bed Combustion of Korean Anthracite

Dowon Shun’, Dal-Hee Bae, Keun-Hee Han, Jae-Ek Son, Yong-Kang*,
Young-Ho Wee**, Jung-Su Lee** and Pyung-Sam Ji**

Energy & Environment Research Dept., Korea Institute of Energy Research, Taejon 305-343, Korea
*Chung-Nam University, Taejon 305-380, Korea
**Korea Electric Power Research Institute, Taejon 305-764, Korea
(Received 30 May 1995; accepted 7 December 1995)

2 <%

SllAb FAghedds) 4,529 kealkg, 34 38%)0] THHES AY daBeMe d4d4E aAso) daske 4
Hz|delA A Fdvte g HFYZ 0.39mm=E 24 F A2 FFgch At TS Eel o iy =
AF71 & Wstel o AL A, 3N Folof B D Ea}, 7el daEAe] SO.9t CO, NO, Aol vl <33 52
sty A48 8L Fe T 15%lA Hl 96%E. Vet on], @3 5 8-8 Ca/S B1] 23004 92%= vrehytc). CO
w52 uhgr] %ol Wil HA 210ppmoliA] #w 720ppm e 2 vehd oy, MvE 3 A4l E] NO 29| AL 13}
3719} vl&ell i} 4-10% 9] o)A sl

Abstract— Combustion characteristics of Korean anthracite with heating value of 4,529 kcal/kg and ash content of 38%
in a circulating fluidized bed test unit was investigated. Feed coal was received from the mines of Samchuk province and siz-
ed to average diameter of 0.39 mm. The effect of coal feed rate on temperature profiles, the effect of excess air on combus-
tion efficiency, sorbent effect on desulfurization, and the effect of operating variables on the emission of SO, and NO, were
monitored during opearation. Highest combustion efficiency of 96% was attained at the excess air ratio of 15%. Sulfur re-
tention of 92% was achieved at the Ca/S mole ratio of 2.3. Carbon monoxide emission was varied between 210-720 ppm ac-
cording to combustor temperature. Conversion of fuel nitrogen to NO, varied 4-10% by primary air ratio.
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Fig. 1. Flow diagram of CFB combustion test unit.
1. Coal feeder 8. Loopseal ash drain

2. Combustcr 9. Air preheater

3. Air distributor 10. Bag house

4. Bottom ash drain 11. Bag filter ash drain
5. Limestone feeder 12. F.D. Fan

6. Cyclone 13. I.D. Fan

7

. Solid diverter valve
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Fig. 2. Diagram of CFB combustor.
1. Primary air line 8. To stack

2. Air distributor 9. Limestone feed line
3. Bed 10. Dipleg

4. Freeboard 11. Solid diverter valve
5. Coal feed line 12. Loopseal ash drain
6. Secondary air line 13. Loopseal

7. Cyclone
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Table 1. Analysis of fuel and limestone

Analysis — Fuel Samchuk coal Limestone
Composition, wt%

Ca0 0.38 49.26

MgO 0.63 1.23

SO, 0.22

COo, 0.87 40.0

C 52.89

H 0.18

N 0.46

S 0.57

(o} 4.51

Moisture 3.53

Inert 36.77 9.51
HHV*, kcalkg 4,529
Mean diameter, mm 0.39 0.17
Air requirement, kg mol/kg

0, requirement 0.0424

N, in air 0.1597

Dry air mols 0.2021

Abs humidity** 0.0013

Wet air mols 0.2063
*High heating value, ** Assumed.
Table 2. Operating conditions
Parameters Range
Coal feed rate, kg/h 21-44
Limestone feed rate, kg/h 2-5
Excess air ratio, %% 1-29
Bed tempeature, °C 780-940
Freeboard top temperature, °C 580-780
Air velocity in bed, m/s @h=0.5 3.0-5.9
Air velocity in freeboard, m/s @h=3 3.0-5.5
Combustor capacity, MW, 0.13-0.23
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£ s} 2718 4L A4l 3.0-59m 4ol FH
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B.H. : Bag filter ash flow rate, kg/h
X, » : Combustible in bag filter ash, %
B.A.:Bottom ash flow rate, kg/h
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Fig. 3. Axial temperature profile inside the combustor.

Table 3. Typical operation data

Coal Limestone Average Bed  Freeboard .
feed feed ss temp. femp. Combustion
) gas emp emp., .

rate, rate, i, velocity, °C °C efficiency,
kgh  kgh 5w (@=05m) (h=51m)  °

24 0 29 31 852 707 96.4

29 0 7 3.0 835 748 95.5
44 0 19 4.1 840 805 94.2
44 2 19 5.5 904 809 95.1

*Height above distributor.

X, . : Combustible in bottom ash, %
C.F.:Coal feed rate, kg/h
X, : Combustible in coal, %
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Fig. 4. Axial pressure profile inside the combustor.
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