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Abstract — A pilot scale circulating fluidized boiler (CFB) for refuse derived fuel (RDF) is designed and constructed
to demonstrate a performance of CFB technology for waste fuel utilization. The boiler has a design capacity of 6 MWth
with 400 °C 38 ata steam generation performance. The maximum steam rate of the boiler was about 8 ton/h. The main
component of the fuel was RDF (Refuse Derived Fuel) with high volatile contents and showed fast ignition and easy
combustion. The pilot plant showed over 99.5% of combustion efficiency. Stable operation of RDF CFBC depended on
the content of non combustion materials other than ash and fast removal of them. Emission level was under legal limit
except that of HCI without external flue gas treatment facilities. Also about 60% of fuel chlorine was absorbed to fly ash
particles. For HCI emission control flue gas treatment technology is required such as wet and dry scrubber in order to
comply with Korean regulation.
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Table 1. Specification of CFBC

Specification Basis
Fuel consumption, ton/h 1
Steam production rate, ton/h 8
Thermal output, MWth 6
Steam temperature, °C 450
Maximum steam pressure, ata 38
Main fuel RDF/RPF
High heating value of design basis, kcal/kg 5669
Expected boiler efficiency, % 80
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Fig. 1. Process diagram of the CFBC boiler system for RDF.

Table 2. Analysis of waste derived fuels

Ka/h
— ————

RDF 1,244

Limestone | 128

Sand -

Air 12,939 —
Fly ash 232
Flue gas 14,021

"—/

Fig. 2. Mass balance of the CFBC boiler design.

Flyash | 48,034
Flue gas | 3,044,663 ﬁ
Kcal/h 6,550,000
— ——
RDF 7,103,090
—_—

Fig. 3. Heat balance of the CFBC boiler design.
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Table 20 Al52] ¥AAYE YeRASITH A5FH ZeknEs
T dEE 50Xl D-RPFE 3t 1 ehael 7 ditol
93.4% =3 AdE2 6.6% ST K-RDF= A& A7
AFZ WHEo] o 72 T2 vlo| A ZekaE Ald
o] 7}AXEC] 74% =A/dwo] 20% Y EE HYERNSICE RDFY
RPF= A6} 2+ TR 18 A5 ni3te] 3jihio] Wt K-RDF
= AT elA] FAM] 2.5%2] 4437} H7ts o] it

Sample Moisture  Volatiles Ash Fixed carbon S C H N HCI High heating value
(%) (%) (%) (%) (%) (%) (%) (%) (%) (kcalkg)
Dried sludge 5.8 51.8 423 0.0 22 30.7 52 48 NAS 2,773
Agricultural sheet 0.6 97.2 0.14 2.1 NA" NA" NAS NAS 0.2 10,550
D-RPF 1 85.1 73 6.5 0.2 56.0 7 0.2 0.8 7,480
K-RDF 6.7 69.26 16.2 7.9 0.2 52,6 7.9 0.6 1.0 5,710

N.A.": not analyzed

Korean Chem. Eng. Res., Vol. 50, No. S, October, 2012



1| MWe 855 499

Table 3. Comparison of apparent density of D-RDF and K-RPF

Sample Apparent density Average
D-RPF 0.38~0.44 0.41
K-RDF 0.45~0.55 0.50
Fly ash 0.96~0.99 0.98
4
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Fig. 4. Comparison of the thermogram of K-RDF and D-RPF.
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Fig. 5. Combustor temperature variation during start up and shut
down.
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Fig. 6. Temperature profile of combustor during the D-RPF com-

bustion.
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Fig. 7. Temperature profile of combustor during the K-RDF combustion.
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Fig. 8. Temperature profile of combustor and steam by feed rate. Fig. 9. Proximate analysis of fly ash form D-RPF combustion.
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Fig. 10. Proximate analysis of fly ash form D-RPF combustion.
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Fig. 11. Emission profile from K-RDF combustion.
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Fig. 12. Overall heat transfer coefficient of water wall tubes.

H,0 VM. F.C. Ash C H N S Cl
Fly ash 0.25 0.19 2.74 96.82 0.18 0.07 0.15 0.40 2.01
Economizer 5.89 2.20 0.95 90.96 0.20 0.21 0.21 0.21 1.31
Stack floating matter 8.89 21.24 7.19 62.68 5.37 1.45 0.40 0.19 7.41
Stack fly ash 2.5 20.49 8.0 69.0 3.61 1.35 0.59 0.18 10.16
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