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A comprehensive model of circulating fluidized bed boiler
for power generation
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Table 1. Domestic coal charac(ﬁristics for
Tonghae power plant”

3181 chel s

C % wt 50.324

H % wt 0.276

o} % wt 3.49%

N % wit 0.184

S % wt 0.552

Ash % wt 37.168

Moisture % wt 8

Total % wt 100

HHV kcal/kg 4230

Table 2. Design conditions for comparison""'
3= el BMCR MGR 100% 75% 50% 30%
A ELE Q) kg/h 108300 106750 98150 74560 52310 28400
37{5¢ ka/hr 736564 726154 668344 509644 462624 466824
FEIRY kg/hr 693198 679606 614244 443253 293514 182635
MESo|rEt ka/hr 550434 540582 492788 364205 247139 157143
S35y kglcm’g 19283 19133 18833 18133 17623 17273
asaras T 289 287 280 260 236 211
Eoledady kg/cng 188.43 187.03 184.43 178.23 173.63 170.43
EolEda2s T 359 358 357 355 352 351

ME oA g wt % 3.07 3.06 3.06 3.05 3.02 3
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Fig. 1. Gas and solid process of Tonghae Fig. 2. Boiler steam process of Tonghae power

power plant boiler plant
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Fig. 3. Air and gas flow process Fig. 4. Solid(coal, ash, sand) vbrocess
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Fig. 5. Boiler steam system process
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Q = hA(Twal - Tqas).

THRES (Breithhottz, 1998)®
h =150~ 170 WK m?
)Y AL pledy
%m}%m Q= A0S e, T, ~a, Thul (Hot:el.t—}l%fl))m
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RES Q = hA(Tyar = Toas), FBHE_FS,FBHE_FR, FBHE_EV,
MBI =400 WK m? FBAC (Basu, 1978)"

Table 3. Heat transfer models
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s [=Ra BMCR MGR 100% 75% 50% 30%

ZBRES YA W/m' K 170 170 160 160 150 150
FBHE/FBAC Z®YH+ W/m’ K 400 400 400 400 400 400
RSN S8E ko/s 700 700 700 600 600 200

Table 4. Dominant parameters for calculation
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Fig. 6. Main steam flow rate Fig. 7. Main steam temperature
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Fig. 8. Reheated steam temperature Fig. 9. Offgas temperature at the exit
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Fig. 10. CFBC offgas temperature
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