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Effect of Recirculated Exhaust Gas upon Performance and Exhaust
Emissions in Power Plant Boilers with FGR System
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Abstract

The effect of recirculated exhaust gas on performance and exhaust emissions with FGR rate are
investigated by using a natural circulation, pressurized draft and water tube boiler with FGR system
operating at several boiler loads and over fire air(OFA) damper openings. The purpose of this study is

to apply the FGR system to a power plant boiler for reducing NO, emissions.

To activate the

combustion, the suction damper of two stage combustion system installed in the upper side of wind

box is opened by handling the lever between 0°
flame is supplied, as the combustion air supplied to burner is reduced.

and 90°

, and the OFA with 0 to 20% into the
It is found that the fuel

consumption rate divided by evaporation rate does not show an obvious tendency to increase or
decrease with rising the FGR rate, and NO, emissions are decreased, at the same OFA damper
opening, as FGR rates are elevated and boiler loads are dropped.
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Fig. 1 Schematic diagram of operating system
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Table 1 Specification of Boiler
R - 160B type boiler
Evaporation rate 160 ton/hr
Steam pressure 12.3 MPa
Steam temperature 538T
Fuel oil Bunker C oil /S 4%
Fuel consumption rate | 11360 kg/hr
Efficiency 91.79%
Feed water temperature| 169.5C
Burner type ;I'Sarrt], iet tvpe low-
« burner (6 sets)
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Fig. 19 F71%"Hwind box) Aol A%
TSC(two stage combustion) AlZ~E2e] 518
S 0° ~ 90°Afolell A =Asle] dWl vy E ¥
T A48 YUe EFoE5a, d4AE 948
k7] #1831 el 0 ~ 20%¢] 2v AxE &

7I(OFA ; over fire air)7} &% A %t}
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TolA FGR # S5 3 (fan suction damper)S

23] QA=) w77 AEdE] AsLe )9}

Z5teE Al #He F7] oAE7](air preheater)oll A
duwgs gk a7 WiEES A7l HFT] EP
(electrostatic precipitator, collecting efficiency

86.7%, LG AHd (F)ell A o] 3 Eo] A
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100%, 87.5%, 75%, 62.5%
2 FRGES 0%, 5%, 10%

Table 2 Major measuring instruments

Flow rates of main
steam  combnstion  air
recircnlated  flne  gas
and feed water

Differential pressure
flow meter

Fuel oil flow meter Oval flow meter

Nondisnersive
Infrared (3as

Analyzer (NDIR)
Zirconia method

NO« Emissions

0. Emissions

Reflection
Phaotometry —fiter
type

Smoke Tester
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Table 3 Chemical and physical properties of fuel oil

Items Values
C/H (wt%) 84.95/10.96
0/S (wt%) 0.05/ 3.67
N/Ash (wt%) 0.30/ 0.02
H20 (wt%) 0.05
Lower calorific value (k]J/kg) 41353
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Fuel consumption rate / Evapolation rate (£ /ton)

Fuel consumption rate / Evapolation rate (£ /ton)
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Fuel consumption rate / Evapolation rate (£ /ton)

Fuel consumption rate / Evapolation rate ( £/ton)
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. 2 Effect of FGR rate on fuel consumption rate divided by evaporation rate as a parameter of
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Fig. 3 Effect of FGR rate on NOx emissions as a parameter of boiler load at OFA damper
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Fig. 4 Effect of FGR rate on soot emissions as a parameter of boiler load at OFA damper openings of 0°,
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