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Abstract; The performance experimental study of co-firing sludge was conducted in a 1 000 MW coal-
fired power unit. The effects of unit load, sludge moisture content and blending proportion on energy con-
sumption of power unit were analyzed. In order to calculate the coal consumption rate in the furnace, the
coal consumption rate of the sludge-coupled power unit was defined. The results show that co-firing coal
and sludge decrease the quality of the blended fuel, leading to the reduction of the boiler thermal efficien-
cy, the increase of the auxiliary power consumption rate, and the increase of the fuel consumption rate of
unit. The reduction of the boiler thermal efficiency is primarily caused by the increase of sensible heat loss
in exhaust flue gas and unburned carbon heat loss in residue. The increase of auxiliary power consumption
rate is mainly due to the increases of power consumption rates of the fan system and desulfurization sys-
tem. With the reduction of unit load and the increase of sludge moisture content and blending proportion ,
the variation of net coal consumption rate increases obviously. The net coal consumption rate is reduced by
0.921 g/ (kW - h) when the sludge moisture content is 40% and the blending proportion is 4% . The net

coal consumption rate shows an increasing trend when the sludge moisture content is no less than 60% .
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Tab. 1 Fuel properties

ok Tolbsr#r/ % TLR I/ % Cl ooz fidt U —

M VM FC A C H 0 N s SE/10°C M) - kg
HEgE 1520  24.95 41.84  18.01  53.01  3.04 9.4l  0.70  0.63 198 19.91
Bl 39.82 2213 3.94 3411 1263 1.51 892 239 0.62 905 3.46
2 60.41 1531 2,55 21.73  8.44  1.06  6.29  1.66  0.41 611 1.55
H®3 7959 7.54 131 1156 4.02 0.2 3.24  0.85  0.22 306 -0.35
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Fig. 1 Energy balance diagram of the coal-fired

sludge-coupled power generation unit
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Fig.2 Load characteristic curve of steam turbine heat rate
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Tab. 3 Unit operating parameters at different

sludge moisture contents

28 TH3 TH4 THT TS
ML 77 26/ % 75 75 75 75
1S IRABLE LB % 0 4 4 4
EIRE K % - 60 40 80
BEA DR/ C 272.9  276.5 275.4  277.9
JE LS/ °C 76.3  73.2  73.9 72.2
P B/ °C 1295 1276 1281 1270

A H, O BT 55/ % 5.46 5.71 5.64 5.79

WIS R/t - h! 3113 3144 3138 3149
HEMR IR g/ C 128.7 129.8 129.4 130. 1
5| XUHLIE T/ Pa 3585 3661 3650 3683

NO, Fifft#ff/mg-m™> 225.1 240.1 250.8  229.8

unit loads

ZH T TH2 THR3 TH4 THS TH6
WAL T3/ % 50 50 75 75100 100
15 TR RE il % 0 4 0 4 0 4

V5B KA % - 60 - 60 - 60

FE A R/ C 256.5 262.6 272.9 276.5 280.2 283.7
JE& 4 1 L/ °C 723 69.8 76.3 73.2 717 72.1
PR/ C 1224 1213 1295 1276 1341 1314
A H0 FRAE/%  5.03  5.26 5.46 5.71 5.7 6.04
WA/ ! 2410 2435 3113 3144 3796 3833
HEARELE/°C 123.8 124.9 128.7 129.8 134.0 135.0
BIRBLEF/ Pa 2708 2725 3585 3661 5581 5750

NO, SR/ mg\m ™  206.8 219.2 225.1 240.1 252.3 268.5
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Tab. 4 Unit operating parameters in different

sludge blending proportions
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28 TH3 T4 TH9  TH 10
HLEH A5/ % 75 75 75 75
5B peLt il % 0 4 2 6
BIREIKE, % - 60 60 60
BEA R/ C 272.9  276.5 274.3 279.6
J& O IR/ C 76.3  73.2  74.8 71.4
P i JL g/ °C 1205 1276 1288 1255

MR Hy O i 5340/ % 5.46  5.71 5.58 5.85

MM /- h! 3113 3144 3128 3160
HEMRIRE/C 128.7 129.8 129.2 130.3
2| KHLF T/ Pa 3585 3661 3627 3758

NO, JRERME/mg - m™>  225.1 240.1 232.5  247.4
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Fig. 3 Effect of co-firing sludge on boiler thermal

efficiency at different unit loads( sludge moisture

content is 60 % ,blending proportion is 4 % )
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Fig. 5 Effect of co-firing sludge on boiler thermal
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(unit load factor is 75 % ,sludge moisture content is 60 % )
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Fig. 7 Effect of co-firing sludge on auxiliary power
consumption rate at different sludge moisture contents

(unit load factor is 75 % ,blending proportion is 4 % )
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