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Efficiency Assessment of a Circulating Fluidized Bed Boiler
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Abstract

This paper reveals a thermal efficiency assessment of a Circulating Fluidized Bed Boiler (CFB
Boiler). According to such assessment of CFB Boiler, there are two reliable methods to be used namely,
the Input-Output Method and the Heat-Balance Method. The assessments performed on a CFB boiler at
the capacity of 130 ton/hr, pressure of 66 bar gage and superheated steam temperature of 480 °C using
Sub-Bituminous coal as fuel. When the Input-Output method was employed, the efficiency was found to
be 90.98 %. Meanwhile, the Heat-Balance method gave the efficiency of 90.73 %. There were four major
factors for thermal losses: 1) Loss due to flue gas 2) Loss due to moisture from Hydrogen during

combustion 3) loss due to moisture of the fuel itself and 4) Loss due to Calcination. The present study
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performs simulation of heat recovery for the flue gas loss using Number of Transfer Units method and

882 kW could be recovered. Also, the relationship between Limestones feeding versus the sulfur content

of the fuel was utilized to determine the optimum limestone feeding to mitigate the energy loss due to

Calcination.

Keywords: Efficiency, Assessment, CFB Boiler.
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3.1 Input-Output Method
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gﬂﬁ 1 §udsznauvesnala beswuy Circulating Fluidized Bed Boiler

Q, =mwx(H,—H,) (3)
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H,, fia daumaduasiiton, kikg

3.2 Heat-Balance Method
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anweilati Barg 66
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a1 (Excess air) % 3

Unburned aN3ua % 1.7
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gLFU9N Flue Gas % 3.455
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[ FaIWE
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[ HoLNAS
gOULED 9N ATUBUNEULEN % 1.000

1@l Flue Gas

FLEY 91N MIUHTIFANN % 0.160
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5’mwmiﬂaugumn kg/s 0.347
saMILaudInin kg/s 5.45
NI 2 HEIATITH TR

smdsznay vy | U3nnm
Proximate analysis
Moisture % wt 5.56
Volatiles matter % wt 40.42
Fixed carbon % wt 37.09
Ash % wt 16.93
Ultimate analysis
Carbon % wt 50.49
Hydrogen % wt 4.55
Oxygen % wt 20.39
Sulfur % wt 0.96
Nitrogen % wt 1.12
Total Moisture % 20.23
Gross calorific value kcal’kg 5,764
miﬂd‘ﬁl 3 Naﬁmiﬂzﬁguma (Limestone)

saullsznay Wi | d3nnm
CaCo, %wt | 94.00
MgCO, %wt | 0.72
Inert % wt 5.21
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SO, ppm 74 <700
NO, ppm 53 <400
Dust mg/m’ | 66 <320
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PN
LATRAINANNIDUV D % 0.003
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=

I@U‘ﬁ: NTU @a Number of heat transfer unit

12 1
= =} a

A Ao Wufuanuwasunnuiau, m’

D &8 mwmal,ﬁfmhgmﬁﬂmwawia
waniauna1u3ean, m

L fo emugnizasvausnidfouniny
8%, m

U @a Overall heat transfer coefficient,
W/(m’-C)
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o))}

C.in» C

min ’ max

C,uaz C, muday

_ Th,in _Th,out ©)
Th,in _Tc,in

Cc (Tc,out _Tc,in)
C, (Th,in - T )

c,in

&= (10)

laun: & @8 Effectiveness, %

T, 618 guvnfiandnvasvadinad

awnniigsnin, °C
9 U U
T, Ao aunpdvdruesvaslnad
ammniidndy, °C
T, o 10 aonpiveanvasved vai
’ 9 U
pannilgandy, °C
T, o f18 @WDfN08N8I283 IWaT

U
qmﬁgﬁ@‘hﬂim °C
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A A a o A a
WefamagryiFewasnulunsdivaslaife
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A Wiy 2512 m’
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C,.=4,184x3.38=14,141.92 W/°C

C, =1,009%x29.75=30,017.75 W/°C

min

C_ 30,017.75

max

Con _14,141.92

WaLNFENNNTN (7) 32 len

 25.12x250 _
1414192

91n3% Effectiveness for a cross-flow heat
exchange [12] 3zl & wihnusasay 35 wIe

0.35 LazANFNMT (9) 3 1en

144-T
=t T =144-0.35(144-60)
144-60 = "
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ANENMT (10) 2len

14,141.92(T, ,,, —60)
©730,017.75(144— 60)
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cout — + 60
’ 14,141.92

T
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L, =-0.013 kglkg fuel
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